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IMTEODUCTOEY, 


“".riic India{\ Iiuliistrial Commission was appointed b}" tiio. Govern- 
ment ot India by order conveyed in Ecaoliitiori 
*ton“Te SmnSSr (luaiistiies), dat«l the 19lii Ka> 

ID. tile Deparlmwit oi Commerce and Industry, 
the full text o;!' wliicli is roprodiiced as Appendix A-1 . Tim Commission 
was ‘‘ instructed to examine and report iipou the possibilities of farther 
industrial development in India and to submit its recommendations with 
special reference to the following questions : — 

“ (a) whether new openings for the profitable emplojnnent of 
Indian capital in commerce and industry can be indicated ; 

(6) whether and, if so, in what manner, Government can usefully 
give direct encouragement to industrial development — 

(i) by rendering technical advice more freely available ; 

(ii) by the demonstration of the practical possibility on a 

commercial scale of particular industries ; 

(m) by afibrdiiig, dkectiy or indirectly, financial assistance 
to industrial enterprises ; or 

{iv) by any other means which are not incompatible with the 
existing fiscal policy of the Government of India.” 

In addition to the exclusion of the tariff question from the scope 
of the Commission’s enquiries, 'it was also stated to be unnecessary 
for it to undei'take the examination of those aspects of technical and 
industrial education which had recently been dealt with by the xAtkinson- 
Dawson Committee, appointed in 1912 to enquire into the means of 
bringing technical institutions into closer touch with employervS of 
labour in India, and by the Morison Committee which reported to the 
Secretary of State in 1913 on the system of State technical scholarships 
established by the Government of India in 1904. 

The Commission was composed of the following Me,mbers ; — 

(1) Sir T. H. Holland, K.C.I.E., D.Sc., P.R.S., President of the 

Institution of Mining Engineers. (President.) 

(2) Mr. Alfred Chatterton, CXE., B.Sg., F.G.G.L, A.M.LC.E., 

Director of Industries and Commerce in Mysore. 

(3) The Hon’ble Sir Fazulbhoy Cmrrimbhoy Ebrahiin, Kt., Messrs. 

Gurrimbhoy Ebiahim and Company, Bombay. 

(4) Mr. Edward Hopkinson, M.A., D.'Se., M.I.C.E., M.IM.E,, 

M.I.E.E., Managing Director, Messrs. Mather and Platt, 
Ltd,, Manchester, and Yice-Giairman, Chloride Electric 
Storage, Ltd. 



(5) The Hon’ble Mr. 0. E. Low, C.I.E., I.O.S.. Secretary to tlio 

Government of India, Department of Commerce and Indus- 

V'try. 

(6) The Hon'ble Pandit Madan Mohan Malaviya, B.A., LL.B., of 

Allahabad. 

(7) The Hoirble Sir Ilajendra Nath Mbokerjee, iMesSsrs. 

iMartin and Company, Calcutta. 

(S) The Eight Hon’ble Sir Horace Curzon Phinkett, P.C., D.C.L., 
LL,D., P.E.S., K.O.V.O. 

(9) The Hon’ble Sir F. H. Stewart, Kt., M.A., C.I.E,, Messrs. 

Gladstone Wyllie and Company, Calcutta, President, Bengal 

Chamber of Commerce. 

(10) Sir Dorabji Jamsetji Tata, Kt., J.P,, Messrs. Tata, Sons and 

Company, Bombay. 

Seoretmy, — Mr. E. D. Bell, I.C.S. 

Unfortunately Sir Horace Plunkett was unable to join the Com- 
mission, owing at first to ill-health and subsequently to other duties 
of high national importance. Dr. Hopkinson submitted his resignation 
during the second season’ .s tour, having been debarred under medical 
advice from coming out to India in November 1917, though during the 
first year we received great assistance from the advice which his range 
of experience both as a manufactiuer and as a scientist enabled him 
to furnish. In October 1917, Mr. G. H. W. Davies, I.C.S. , was ap- 
pointed Joint Secretary, as Mr. Bell, whose services had some months 
previously been transferred to the Indian Munitions Board, could not 
be spared for the forthcoming tour, though he continued to assist the 
Commission by supplying information on various points and afterwards 
in the preparation of the report. 

It was arranged that the President should come to India some months 
before the Commission assembled, in order to 
Monsson^touj^ of the acquaint himself with the existing industrial 
position. He arrived in India in May 1916 and 
proceeded to Simla ; whence, after making preliminary investigations, 
he started on tour at the end of June and. visited Bengal, .Bihar and 
Orissa, Madras, Bangalore, Bombay, the Central Provinces and the 
United Provinces, returning to Simla towards the end of September. 
The scattered information available was' marshalled in the form of a. 
preliminary note by the President on the scope of the Commission’s 
enquiry, and placed before the Members at a meeting held in Calcutta 
in July 1916, when the methods of procedure to be adopted in the 
formal collection of evidence were discussed and decided. This note 
is printed as Appendix A-2. 

At the end of September 1916 we assembled at Simla and prepared 
a list of questions covering, as far as possible, 
!lst ef scope of the Commission’s enquiry, in order 
to assist witnesses in focussing their attention 
on those parts of it of which they had special knowledge, or in which 
sn 


Ik.,.. 



t1io;v weiG BXicciailj interested. This list, as suhseqnontly revised 
coiiSLst.ed of 113 questions iitider 10 main heads {vide Appendix A-3). 

Our enquiry included the personal inspection of industrial enter- 

„ ..... . prises, the examination of rvitnesses. and 

Methods ot enquiry. q. . 1 

discussions with representatives of local eor?i“ 

rnittecH and in.stitutions. We had also the advantage of conferring 
with the Provincial Industrial Committees which existed in some pro- 
vinces and. with .some of the Local Governments and Adininistrai-ion.s. 
,tn all we recorded the written statements of 472 witnesses, and 342 
ap]>cared befoTO us for oral examination.^ In deference to the wi.slic.s 
of vvdtneHses or from other consideration.S 5 it was con.sidered advisable 
t.o treat as coididontiai .some of the matter brought before us, and we 
have aocoidingly ]jrepared one volume of confidential evidence, which 
will not be avriila])le to the general public. In view of the fact tiuvl; 
the Commission was freely admitted to imspect industrial concerns, 
and that information, often of a confidential nature, was placed at our 
fii.sfto.sal on tlie.se occasions, our inspection notes also will not be pub- 
li.sh.ed. 

We mot at Delhi on the 26th October 1916, with the exception of 

T . f 17 Low who joined the Cominission at Bauki- 

** ' pore, and, after taking evidence in the Delhi 

Province, wo vi, sited the United Provinces, Bihar and Orissa, Bengal, 
the Central Provinces, Madras and Bangalore. Details of our itinerary 
with a list of institutions visited are given in Appendix A-4* I.n January 
1917, in consecpieuce of the increased difficulties of obtaining . from 
.Europe .store.s for war and es.sential piu’poses, the necessity of stimula- 
ting tile local manufacture of mimitioii.s became a matter of vital 
importance. Taking advantage of the exiierience already gained by 
the Cf>mmission, the Government of India summoned Sir Thonia.s 


Holland to Delhi at the end of the mouth and recpiested him to organise, 
a new department for the piirpo.se. This deci.sioii- — although tJie re.sult- 
iiig oj'gani.sabion was in its final form precipitated by the conditions 
doviiloped during the war — was ■welcomed by u,s as a practical antici- 
pation of many of the concliisioiis which had been forced upon ns by 
evidence that began to repeat itself most strikingly before we i■eac]l(‘^^ 
Madratn For the newly formed Indian Munitions Board, as the conl.ral 
authority controlling the |)urcha.se and manufacture of Govcrniuent 
.stoics and munitions of "war, became, in effect, an experiment on a 
large scale designed to test the value of many of onr conclusions regard - 
ing not only the manufacturing capabilities of the country, but also 
]‘egarding tlie kind of administrative machinery most, suitable ui cany 
out onr propo.sals. The Munitions Board is thus our ■pcinoipa} witness, 


'I’ho evideuoe i.s jjrhiled in six vo]uinos : — 

VVyliuuR 1. Delhi, Umted Provinces and Bib.ar and Onsaa. 
VdIiuuo n. 4.lential ami Central Pro vinees. 

Volume 3 11, 'Madras and Bangalore. 

Volume iV'. Bombay. 

\o!(iuie V. I'unjubi Assam, 'Burma and General, 

Volume V.l. ( .'onridential, 

irrii . ' , 



an.<i v/e have liad the benefit of information regarding Horno of its 
ties. After the departure of Sir Thomas Iloiiaud iVosii Madra,n, Sir 
'ihancis SteAvarb acted as President for the rejnaindea- of our visii; lo 
Soi'ithern India. On the conclusion of the tour Messrs. Low. Uhattcitmi 
and Bell assembled at the office of the Munitions Board, to siimuuu'ise 
t!ie results of tlie first year's enq-iiiries. 

Wlien the Commission re-assembled on tlie 7th of Noveiuhor 1917, 
-115 Thomas Holla/inl rejoined and presiile.d ov(M' 

f3[ir enquiries in the Bombay PrirsuhAuey, 

Paralit Minlan Molian M.daviya (was iinablo to take part in our sessions 
fit BouiI)a 3 >-, but ficeoinpanied us for a portion of the ensuing Pn.njah 
tour. Mr. (Jhaiterton aauis comjielled to be absent during our tour in 
this ]n'ovinco. The Commission afteiuvards visited Assam a.ud Burma,. 
Bandit Mucbni Mohan Malaviya, Sir Eaziilbhoy Onrriudjlioy ami Sir 1). 
.[. Tata AA^'cre, unable to take part in the Assam tour, and tiio two former 
were rdso prevented from visiting Burma. As the President had to 
reverb to his duties Avitli the Munitions Board after the Bombay tour 
and was only able to join us for special discussions on one or two suti- 
soquent oceiisions. Sir \X. N. Mookerjee was ajipointed to act as I’resideub 
of the Commission until its re-assembly at Simla for the preparation' 
of the final report. 

During the tour the peA’Sonnel of the Commission Avas strengthened 
by the inclusion of an officer ■with local knoAvledge in each proAuneo, 
nominated by the Local Government to help in onr onquiriesj, and co- 
opted by the Commission. The follo'wing gentlemen, to whom our 
thanks for their ready help are due, assisted in our proceedings ; — 

(1) Mr. G. A. Tli.om.as, I.C.vS., Secretory to Government, Boivtba,)’. 

(2) The HoiiTde Mr. H. J. Maynard, C.SJ., T.GS., Itinancial Com- 

missioner, I’linjab. 

(3) The Hoifble Lieutenant-Colonel P. B. T. Giiiahtii, C.S.I., T.A,, 

Commissionetj Assam AAil ley Distj'iets, Assam. 

(-1) The Hon’ble Mr. IT. Thompson, C.S.T., T.C.fi., Binancia] Com- 
luissioner, Burma. 

In conduebing our enrpiiries and even more so in drafting our report. 

Scopo OS y g n.!. l.mgH, all 

the very nuraeroius question,-; involved ; and we 
AVer e compelled to dismiss somewhat liriefly many subjects rd' inqtoi*- 
lanee, in order to avoid loading our report AAutli a ma.'^^s of dci.ali AA'liich 
AA’-oiild liave delayed its issue very serion.sly, while not adding maberialiv 
, 1o its practical iisefnines.s. 


Moreover, although much information of tcclmical and iiidustrifd 
yaliiG AAdll be found in the evidence of some of the export AAltncsses, 
our report is not intended as an industrial survey of India, and we 
liave, therefore, concentrated our attention on tlie mnehinerv Aviiich. 
A'/fi projjose should he set up to e-fiect industri.al dowelopmcnt gcmriiily, 
rather tlmn on the particular ■ industries to be improved. Tliis mneju- 
xviii 



nci-y will, wo believe, do what is needed for all industries, end it wonld 
be useless for ns to attempt to frame detailerl recomnicru.iatriuiw for 
whlcJi iecli/iieai enquiries by exports are loqiiirebl. W'e ]ia,vo eareriiljy 
studied tiiu position of eettain inipoitaiit industries and tlio ijroposals 
wiiieh have !)ecu nuido for tiieir improvcnient ; but wo Jiave used the 
know]<idgo 60 obtained as a basis for our recommendations for ilio teeh- 
nical and administrative equipnicnt which Government will require 
and for t;he financial facilities it should provide. In a few cases, however, 
V'he.n \vc ueonicd an industry of sufficient imjnortane.e! to dc-serve special 
treatment, \v'<i har'e had notes prepared in greater detail : these \vill 
be found ns npp(3iidices. We have dealt at bnigtli with the important 
qiiestioiivS of tire organisation of the scioutifie and adjuinistvatdvo services, 
with, technical education and industrifil finance; and have, wo ]iO]>e, 
woj-ked out a scheme which 'will enable Government t(i Ivcep in touch, 
with, and assist, industries of all classes, whether domestic or organised. 
But the reader must not expect to find in this report the practical 
information which would enable a particular undertaking to be started ; 
such, for instance, as would be furnished Ijy an expert ndieii reporting 
• on the prospects of a proposed industry. Still less must lie regard it 
as an industrial vade meemn to guide him by short outs to fortune. Even 
had we attempted to describe the general principles determining the 
success or failure of any particular industry, this would still be of no 
use to the would-be indiistriiilist, without knowledge of local details 
regarding the supplies of raw material, the markets for the finished 
articie, and the cost of labour, information which it would be. impossible 
to give in a report of this nature. W e hope, however, that in the iinporial 
and provincial Departments of Industries, when in working order, will 
be found an organisation for collecting such information. 

Wo feel it necessary to refer to the considerable change in jinblie 

opinion regarding industrial qncsti<iiis brciiighf. 
Elfeei of the war oh puisHe about by the war, a chairge which \Ye n,lso see 

opinion re|ardi»g..lfl.,strml 

of Governraont. 

We lia've explained in our report tlie deadening 
effect ]n'odnced by Lord Morley’s dictum of 1910 o.n tho initial atiefripts 
made liv Government for the improvement of indnstries ; but a change 
of sentinient was gradually coming about, and a considera])]e step in 
advance was marked, by the appointment of onr Cmnmission, witii 
liberty to discuss the question of the direct participation of Govern- 
numb in the industritii development of the coniitiy. Since then, tlie 
views of Government and of the public have been further mod,iricd 
under the stress of war necessities, which have led to a still more defi- 
nite adoption of the policy of State participation in indnstiial devclo])- 
ment, and to the grant of State assistance to several indnstiial -under- 
takings, of which the scope is not in every case limited by Gie lio.ssiiiio 
duration of the present rvar. The working of tho Indian MnnilhiiiM 
Hoard has shov.^n several examples of tliis policy, and we trust l.jiat 
care will be taken to preserve such features of this organisation as are 
properly ada])tal)le to peace conditions. We desire lioro. to refer to Ihe 



extent to \vhicli tlie action taken by Governrient and privn.te indus- 
trialists under conditions created by tbe war has assisted us, by furuisli- 
iiig actiiai examples of schemes which we had been oontorn]3lating ; 
though some of our conclusions have thus been forestalled, we have 
been enabled to jrresent them with more certainty and conipleteneS'U 
Finally, we may fslaim that the public discussions called forth ]ty the 
aotivitieB of our Commission and the evidence taken by it Itave also 
borne their part in this movemeiit, and liave led to proposahs lu'iiti;; 
put forward or action being taken by Local Covernments for ilu', im- 
jirovement of technical education, the employment of exports, ihe, (•-ia'.-i" 
tion of official organisations, and assistance to individUid imlnsf rics 
which clearly evidence the widespread desire foj- jirogi-ess In the dir;e(-- 
iioii im’liciited, in our report. 

It is our pleasant duty gratefully to acknovvledge th(3 generous 
assistance and hospitality which wo received 
AtknowW|«nts«las,«- non-officiala tlnongliout l.lie 

course of our work. Wo wish in particular to 
record Qur sense of the help which w^e received from reprevseiitativos 
of the numerous industrial firms to wffiom we applied for advice at\d 
information. We derived much encouragement from their roadiues.s 
to place at our disposal the results of their valuable experience. We 
desire alsc to express our thanks to the Local Governments and Adnvinis- 
trations for their cordial co-operation in our enquiries. 

We have now only to place on record onr appreciation of the seivicos 
of Mr. R. D. Bell, I.C.S., our Secretary, and of Mr. G. H. W. Davies, 
I.G.S., who joined us as Joint Secretary in October 1017. The former 
rendered valuable assistance in working out the detailed lines on which 
we subsequently conducted our work : and hi.s service Avith the Indian 
Munitions Board gave him mo.st u.sofnl expeifence Avhicli was freely 
placed at our disposal. Mr. Davies, who had prcviousl}' actcci as Sct-ri'- 
larv to the BeTigal Provincial Industrie.^ Oomniiif'co, li,'d‘fcned our 
hihours materially by liis williiig lielp. 



CHAPflEL 

Rural India, Past ani Freient, 


industrial hack- 
wafiJis®S3 ©f India : its 
causes. 


1. At a tin ID wlieii tlH3 west of Europe, tire birtliplaec of the iiioilcrii 
industrial system, was iului luted by uucivilis-.-d 
tribes, India v/as famous for tlio wealth of lier 
rulers and for the high artistic skill of Imr 
craftsmen. Ajid, even at a much later period, 

when inerohant adventurers from the West made their first appearance 
iu India, the industrial development of this country was, at any rate, 
nob iufei'ior to that of the more advanced European nations. In both, 
industries had for long been protected and controlled by soinewhui; 
similar systems, the gilds of Europe fulfilling in this respect mudi 
the same functions as the Indian castes. IBut the wideW different social 
and political conditions of the West had helped the middle class to 
establish itself on a foundation of commercial prosperity, and the strug- 
gles for political and religious liberty in which it had taken its shave 
had endowed it with a spirit of encpiiry and enterprise, that was gva- 
diially and increasingly directed to the attainment of mdustrial efficiency'. 
It was to this middle class, that the so-called industrial revolution 
of the eighteenth century- was mostly'' due. This revolution was only 
tli.e culmination of a long series of attempts to utilise in the most profi- 
table way the natural resources available. But even at this time pro- 
gress W'as by' the slow- methods of ‘‘ trial and error and the knowledge 
of scientific laws w’as iu an elementaiy stage throughout the period ‘when 
tlie most striking industrial advances were being made. 

2. The East India Compaiy, whose agents first set foot iii India at 
u- time when the earliest beginnings of the great mdustrial inovcmcnt 
were mukhig their appearance in the west, was primarily n tradiikg 
corporation, whose r(31e w'as to exchange as far as possible the m;uiu- 
hicturod goods of England for the products of India. Whetlier tUese 
products were .?inv or manufactured w^as not a matter of vital inipoi'l- 
uuce to the success of its trading operations, ■which wais iiot seriously 
a.ffcctcd b;y the exclusion at one time of Indian silk and cotton goods, 
inMUight about by tlic Jealousy of British manufacturers. AlLcmpls 
W(‘.rc fretj^uonth' made throughout the period of its doiniiJHtioii, ujid even 
subsequently, to introduce into India various maimhicturcs with fcjfa.ie 
support and encouragement ; but in the absence of scientific knowledge, 
v^vich, exports ns wciu tlien available were unable siiccessliilly^ to adapt 
the results of western experience to Indian conditions, and most of. the 
enterprises ended in failure, perhaps the best-known instance being 



ike workti of rioufclicrn ludia.. Tlicsc lailiu’cs strong kiluMUxI the cixo- 
iiueiis idea tliat tropical countries, with .their naiiirally I'crlilc hutds 
nii.'l trying cliniato, wore suited to tiic production ot raw uiaterkils 
I'etlior than to inanidactin-cs. I'lie growing success of the textile indust.ry 
did iittle at first to dispel tliis view, and, as the doctrine of /owwrx/odvj 
cstahlishccl itself, gave further force to the theory that (ilovornnuMit 
was ill-rjiUiJificd to further industrial development ]>y direct action, 
and that all such matters should be left to private cutci'prise. Tko 
etlorts of the State were concentrated on the improveniGiib of coniinu- 
niciiiions ai\d on facilitating the flow of trade, which continued, nuder 
ilio f'ondiiaois ai.>ovo described, to consist iriaialjr of cx])orts of .India, n 
]rn\’ inatoi'ial and impnits of foreigii niannfactured prodnef^s. But the 
feeling vhidi gradually arose among thoughtful inen iji Jndia, tJiat 
Lk.e existing conditions were unsatisfactory and ■were even inimical to 
nationrd devclopjuent, was well founded ; and, acccutiiatcd by the 
growing prcssiire of foreign competition, and latterly l)y the sti'ess of 
a terrible war, lias culminated in a universal demand for a complete 
ii'idnstrial system on western lines. 


A more detailed account, liowever, of the economic ])osition is neces- 
sary for a clear midcrstanding of the complex factors wliich must be 
tukcu into account before .framing a remedial policy. 

3. The coming of the railway and the steamship, the opening of 
„ „ the Suez Canal, and the extension of -poacc aiid 

Bccu.vity by the growth of the Jfntisn power 
have brought about very groat changes. In earlier times every village 
not only grew most of its food, hut either provided from its own resources 
or obtai’ned from close at hand its few simple wants. , Its cloth, and 
often, the raw material for it, its sugar, its dyes, its oil for food or lighting, 
its honscholcl vessels, and agricultural implements, were manufaeiured 
or produced eitlicr the cultivator himself, or by the village crafts- 
men, who wore, members of the village community and 'wore rcmmioratcd 
by a share of its ])rodiice. Money 'for the payment of t.he tlijvcrumcut 
dues and for the purchase of metals or of luxuries was fourid by the 
sale of surplus food-grains or of agricultiira] and forest products roq^iiij'cd 
by neighbouring villages. These exchanges woi-e (jffec.bed and financed 
])y the country traders, who xvere found mostly at tln.i largo villages 
or small towns that foj'mcd the centres of a series of economic, (iirclcs, 
the ra(.liuB of each of which Was measured by tlio distaiicc to which 
the few local imports and exports could be ])ro{ita])]y (xirriod. 

The above is a fair description of the country as a wliole ; but there 
were not Avauting otlrer and larger centres of tradxc, situated on the 
few recognised routes of land transport, on navigable rivers, or on tk.e 
sca-coast, wlierc a ]n.arket existed for the articles to Avliiok. their rarity 
or costliness lent snificient value to offset the expense of carriage .from 
a distance. These were feAA% for communications were didicult ami 
ihsc<nu-e. Biucious metals, arlasbic. mairafactuix's, and a few rarti drugs 
and dyes inade up the bulk of this traffic, rvliich was mainly dircclicd 
to the ports from which trade with foreign countries w-a„s carried «.in, 



or t.u ibiUlary a,ml udoiiiiLstirative ceJiLro.'i. Tlie courts oC fudiau rulers 
liad ahA’ays attracted to thenisehu}s the surplus graiii ol tiie coujitry- 
sale to lecd tire arriiics, olficors, and dependents of tiio Giiiof. Tlicso 
and tiic traders ajid artificers who supplied their needs, .made up tlie 
popuLitioii of an old Indian capital. From an industrial ijoinfc of 
vEow, t.ho most interesting section of this population was the class s)f 
adasaus who w('.rc engaged in producing not only ai’ins and leather 
lUManitreiuoiits, hut rich textitio fabrics, carved stone, wood ami ivory, 
nruiight metal, jewclloiy, a.iid other articles of luxury, often of ex-qui- 
site workmanship and high artistic value. Eveii to-(la}% the famous 
c<mtres h>r the pro<luotion of Indian artwares are the old capital towjis. 
The ea.rnings a.nd social position of such craftsmen •were, in times gone 
by. out id: all proportion to tlioso of the less skilled workers in the 
villages or small towns. 

4. Tim ports wore liardly less uiimerous, though far smaller than to- 
day ; it will be clear frojii the account already given, that, their trade 
was only in, th.o rarer and more valuable articles and in commodities 
such as spices, of which India possessed a complete or partial monopoly, 
it was further restricted in the case of the western ports by the formi- 
(.hiblo barrier of tlic (lhats, with the result that all but the most portable 
and valuable exports were drawn from the compraratively small area 
between th.em and the sea. The foreign traders who were settled at thcxSe 
poi'ts, witli a few agencies located along the various trade routes which 
supplied them, not only collected these articles, but took an increasing 
share in the ■finance and organisation of their production. 

We have now to see in what ways this state of a.llairs has been inodi- 
flcd by outside i.nfliteiice,s. , 

Effect o! Exports. 

b. Turniug in the hrst pjlace to the rural areas, we find an inoreaBiug 
degree of local specialisation ill pmrbieulai' crops, 
Ec9!i0mie especially in those grown for export. Cotton 

is now no longer planted in small patches 
in almost every village wliere conditions are not absolutely prohibitive, 
])ut is coueenti'ated in areas which are specially adapted to its various 
tA'pes. The dry pilaius of central and western India are admiralsly 
suited to a sliort-stapiled but prolific kind^ while the can al-fod soJies 
of the Punjab, the United Provinces, and Sind are produeiug an in- 
creasing ipiiaiitity of longer-stapled typres, which are also growji in the 
retentive soil and moister climate of Gnjerat and in the v/oli-irrigabed 
areas in Madras. The peculiarly favourable climate of Bengal iia;3 
tempted the ryots to extend their jute cultivation, often at the expense 
oi' their foodstuffs, while sugarcane is disapprearing from tracts nob 
sjJCGiully suited for it. A ‘visible sign of this movement may be seen 
in tire al)andoned stone cane mills lying near villages in the arid plains 
o!' Central India, which now prefer to/keep their scanty stores of water 
for other crops and pay for their sugar by the sale of their cotton, Tlio 



people have been led to make this change by the clieap railvs'ar a-nrl 
st'eamer transport and by the construction of roads, which, while fac.ili- 
t. a t ing the introduction of foreign imports, also rcndc.r a ^ nils 1. 'In to iJic 
fanner in bis distant and land-locked village a large share of Mie price 
nlTercd by far-oil nations for articles which ojicc merely supplied. Hci 
needs of Indian rural life. Markets have sprung Uj.) on or rn'cr the, 
railway, where tlic foreign exporters or the larger India.ii (!(iliec,ti)i;( 
iinm", Itavo i'hoir agencies; and the ryot is now not far IndiimUiand ic 
hin knowledge of the lluotuations in the rvorld- prices of the piiucipal 
crops vfluoli lie- grows. 

I.uiprovod means of conuriiinications have had aiiotlicr iniportuu!. 
<'nV.et ill altering tjie miturc of the famines to whicli so large a pari^ of 
iiulia is exposed, a.iid in lessening tlieir disastrous results. Tlic dovelojo 
mciil; of irrigation and the improvement of agriculture enable the (’.oiint.r>' 
ill a lUDMiud year to groiv a much larger quantity of foodstuJTs than 
bcFo]-o, and it is now possible, thanks to the- railways, to divert supjilies 
froju the export trade to the famine-stricken tracts. Itamino now 
connotes not so much a scarcity or entire absence of food, ns liigh prices ■ 
and a lack of employment in the affected areas, friie terriblo cahi- 
mit.ies wdiich, I'rom time to time depopulated rvide stretclics of country 
need no longer bo feared. The prolilora of relief has been scioutitieally 
studied, and a system wmrkcd out wkich can be put into ojieratioji as 
soon as tlic recognised signals of approaching distress arc ap])arcn{'. 
Failure of the rains must always moan privation and hardship, but no 
longer necessarily wholesale starvation and loss of life. 

It is clear that, if the basis of employment also be widened, crop 
failures will lose much of the severity of their effects, and tlic extension 
of industries, in as great a variety as circunivStances wdll permit, will 
do more than anything to secure the economic stability of the labouring 
classes. 

0. The capital in the hands of country traders has proved inHiidi- 
^ cient to finance the ordinary movements of the 

' *^**'^ agrtciiHuref **** crops, and the seasonal calls for accorntnoda- 
tion from the main financial ecu ires arc cons - 
tantly iiicj'easiiig. This lack of available capital is one cause of the 
iiigh rates that the ryot has to pay for the reuxly money wliicl! Jn; 
needs to buy seed and to meet the expenses of cultivation. On the 
other liiuid, money is largely invested in the purchase of landed ju o- 
perty, the price of wliich has risen to very high figures in many jiart.s 
of the country. Troprietors freely spend their savings from ouri'cjit. 
income on tlie improvement of land in their own cultivation, but loans 
from private persons for this purpose arc obtainable us a rule only on 
t-erms quite disproportionate to the value of the imju'ovemciits. Tlicsw 
arc also almost invariably made on land in the investor's own posaessiom 
not ill that of his tenants. The magnificent irrigation si^steins of Indiii , 
the drainage works of Bengal, and the relatively small fimoiiiit tliai- 
has been advaiiecil by Government as improvement loans are almost 
the only instances where public funds have been definitely devoted to 



tiiir; 01 kL Tiae demand for capital for land improvement has hitherto 
perh:f ji,s jict ',0 inodeBl. ; but the .stimulus atlorded" by th<' xarious proviii- 
f'la! iirnl and Industrial Departmenis, cspechillj' in Madra. , 

li.as led to llic introduction on a small, but rapidl}' inorcusing, scale ol 
inodi'ni a.pjilianocB to replace labour, improve cultivation, or supply 
irrigat-ion u-atcr. Towards the provision of working capital for culti- 
vation, .somothiiig has been done by the co-operative movcmoiil', in}- 
dated jiiui fostered throughout by Governmout action, and far more 
.may };ic hoped from it in the future. ,’But the no less urgcjit ncc.cssity 
of relieving the ryot from tlio ciiornious load of. debt, with whicli he 
]t:i,s been burdened by the dearness of agricultural capital, the necessity 
of .in(.u.>ting pGriodic demands for rcjit, and his social habits, lias hitherto 
ijecn jnct only to a very small extent by co-operative organisation. 

7. It. is iinpossiblc to pass from this brief sketch of the agriculf urai 

„ , ■ ■ position without some allusion to the rise in 

.-..Hl wges m rural 

labour in most parts of the country. Tire rise 
in tlu' cost of lahour is due mainly to the iiicj'cased demand, hut in 
sojue [hices to the dccliiiedn the labouring population conscfpicnt otr 
'Ihe ravages of jdaguo during the past twenty years and on famine in 
■ lie last decade of the nineteenth centuj-y,'’ although we do jiot forget that 
the iiopalation as a whole increased by some twenty jnillions between 
IdOl and lul l. Tins period of distress was l'ollo\vcd by a sequonco 
of more favouj-able seasons combined with higher world-prices. This 
prosperity in its tiirji led to greater expenditure by (.1 overnnieiit, raih 
way conpxmie.S; and ])rivi:d;e enterprise, iiece.ssitatiug increased emjrlov" 
mont. Sinuutaneonsly, the increase in world-prices, which, became 
elTective in India owing to the rapid extension of comiuuiuoatiojis, 
brougitl the cultivator more money, and the conscapicnt rise in the cost 
of living fniaiishcd an additional argument to the labourer in his claim 
J'ov higher wages. Tin's rise tells heavily on those sections of the popu- 
lation vdiicli are not 1)cnelite,d by the increased agricultural and indus- 
trial produetiem, and Las accentuated the toiidency of the village artisan 
to migrate to the towns, where better pay is obtainable. 

d. The cxjjort trade from country districts .generaily suffers from 
, the existenoe of an imduc number of niiddic- 
ttss e^ipor -^Yho intercept a hrrge share of the prolits. 

The reasons for this are various. In the Jirst 
place, it must be rcjnembered that a great number of linlian cultivators 
ai-e indebted to u class of traders who not only lend money, but lend, 

■ j.nirchase, and soil giuin, and sell .such articles as cloth, salt, and oil to 
small consumers. T]iex)Osition of a peasant farmer, with grain, seeds 
or cotton to sell, and at the same time heavily hidebted to his only 
j)ossibie purchaser, effectually prevents him from obtaining a fair 
market price for his crop. Even where the farmer is not burdened 
by debt, bis business with the dealer is still very often on a per milra. 
basis, his purchases and sales being alike reckoned in cash in tlio dealer's 
books, at a rate udiich Is not always known to the customer ut the time. 



’riio owing pai'% to poverty hucI partly to tlie avtroujo aiiij- 

(iivLiioa of land, is very oftcii a producer on so suiall a scale tluit it is 
•pi'iictically impossible i'or liini to take Ixis crop to tlic larger luarkcis, 
^riierc lie can soil at current market rates to tlio agents of the bigger 
lirnrs. This is especially the case in Bengal, Bihar and OrLs>sa, ujul 
tlio United ProvincoB. Here most of the articles of export are piirchase,!.! 
jVoni local dealers by the exporting agencies. The iai'gcr markets are 
usually frequented hy an lumecessary number of brokers and touts ; 
and i;h.cro arc almost always one or more intcrinediaries between the 
purdiasor who moves the grain to the point of consumption or export, 
iiii(i tlie prodneer or oilier person who actually bi’ings the crop into the 
luiirkefi. The market rules and organisation do not usually provirlc 
means for preventing or ])unis]ung fraudulent trade methods ; wliilc 
the niultipUcity of the local weights and measures, ami, in many cases, 
it must bo added, the natural desire of the seller not to bo the only person 
defrauded, contribute still further to an undesirable state td! aifairs. 
Complaints are frecpiciit, but all parties accejit wliat appiears to them 
the iiiovitauio. But, where a better organisation has been established, 
the ryots thorouglily a]>prccia.te tlic beiiciit. A better market system, 
co-operative selling, and education are the most promising reiiicdios. 

Effect ole Imports. 

0. tSucli arc some of the far-reaching effects on country life of tlie 
, . increased flow of exports from India. The 

” greater number and variety of imports have 

also had their influence, though in a less murkod 
degi’ee. Acsscls anil ini|demcnfs of lirass, and co])jier arc now 

commonly used in the villages, and their price is within the reach of 
almost all classes. J?Gtty articles of doiuGstio use or personal ornainent., 
such as scissoj-s, miriors, bangles, and the thousand and one cdicap 
and glittering trifles with which tlie rural huckster decks Iris stall, have 
poured in from abroad, Hrugs ami patent medicines of all kinds, J iidiati 
and foreign, couimand a ready sale. Bowing machines arc found nearly 
everywhere, and bicycles are in cver-iuereasing demand. 

The oli'oet on small industries in India has been coiisidcrabli', but 
has not always been in tire same direction. Tire import of brass sheets, 
for example, has reduced the demand for the services of the brass founder, 
but has grciitly extended the business of the maker of brass hollow- 
\va,j-e. Cheaper iron ohtahiable in convenient sections Iras helped the 
cidtivator to buy more and better carts, and has diminished the cost 
of many of his indigenous implemoiits. , The position of the village 
artisans is changing. The tendency is for them to lose their status as 
village servants, paid by the dues of the village comiiTunity, and to 
become more and mure ordinary artisans, who compete freely among 
tlremselvcs foi' custom ; in some cases, notably that of the village leather 
worker, tlioy are disappearing under the •competition of urganiaivi 
industries. The influx of mill-made piece-goods, not only of foreign, 
but of Indian mlmufacture, had before the war cheapened the price 



tti; cIoWl ill oomjiaiisoTi with ot'Iior commodities aiul Itud eiioLiiioiisly 
exleiuled its use by the poorer classes, but had, at tli.e same time, pre- 
judicially all’cctcd the coimiiunitics of weavers soattcreil over tlic couiiti-y 
ill the towns and larger villages. In India a far greater degroo of resis- 
tance has been offered bv the hand loom to the aggressions of the factory 
titan in England. This is attributable to the great iiuinber of specialised 
types of cloth of which slow-moving Indian custom decrees tlie use ; 
to the fact that the demand for many of these is on so small a scale, 
wltile the types themselves arc so special, as to render it difiicult for 
tli.c power looin to produce them at a profit ; to the faithfuluoss of iilio 
wcavcj's as a caste of their liercditary trade, and their unwillingness, 
especially in, tlie smaller towns, to take u]) factory work ; and to a 
loss extent, to tlie moi'iey locked up, on a vicious system it is ti-ue, in the 
.financing of the weaver by his patron and incubus, the mouey-loiidiug 
cloth mercliant. 


10. T*lie ofl'ect of the use of imported and factory-made articles on 

^ ^ , t'he standard of comfort of the lairul population 

Standard 0 ? coaifsirt affected i i t n n mi., 

by imperts. however, generally small, llie 

poverty of the Indian peasant precludes niost 
novel foriUvS of expenditure, while lack of education and the prescrip- 
tions of custom make liim slow to accept any imioVatious in his food 
or clothing, or in the habits of his daily life. But the enormously ex- 
tended use of cotton cloth, especialh^ of the finer counts, of woollen 
clothing, the introduction of kerosene oil, matches, collapsible umbrellas, 
and of better and cheaper cutlery and soap, have added app,rcciably 
to the comfort of the people. 


The increase of exports and imports has facilitated the provision of 
funds for communications. Tlie existence of these communications 


has itself liad an educative effect on the people, has gradually helped 
to render labour more fluid and incidentally more costly, and has added 
to the sense of political unity among, the more educated classes. 


This rough sketch may serve to illustrate the effect of inodcrn indus- 
trial and commercial development on the rural areas which furiiisli 
most of the raw material of Indian trade.aiid industry and, so far, almost 
all the markets for the latter ; and we may now turn to a study of some 
of the principal centres of industry where its progress is niu-st readily 
discernible. 


? 



OHAFTHR'E 


Boiiie Iiidiisirial Centres and DisMetB, 


1 ,1. 'I’lu‘ u'l’cat {IksiiiulcU'iiit'h; of «oil aiixl cliinal.c luu} iJic dis 


Diversity nf conditiflns in 
different pasis «f India. 


u’liioli liave arfccicd iUu dcvo)()j>ijiciit of fUo 
various parts of Lidia arc respousiblc for wide 
and striking iuecpialjtios of economic oojnlitious. 


Tiic stony, arid Deccan Uj'lands, wlicrc the precarious rainfall will 
scarcely allow the thrifty Maratha farmer to hope for a good harvest 
even in oue year out of two, afford a juarked cori trust to the rich alluvial 
jdains of Bengal, a land that has little to fear from the seasons but 
occasional flood.s. The canal zones of the Punjab, witli their secure 
Ciro])s of wheat ajid oil seeds, arc intermixed with tlie desert plains of 
tlie harh, that yield Iiardly more than a scanty pasturage for oamels 
or cattle. Only a very few miles away from large and prosperous 
ports or busy luiuing districts are wide stretches of jungle or .sandy 
dcscrt.s. A more general outliiic of the cconoiuie position in India would 
bo of no value for the purpo.ses of this report, while to delineate the 
whole picture in detail would be impraeticable. The most convenient 
way o! presenting the commercia] and' industrial conditions of tlie 
countryj as a ba.sis for our })ropo.salK, is by a description of .selected ar6a.s 
or cciiti'cs as .specimens of economic development, in wUicIi the factors 
W'itJi which wo hao’e to deal appear in varying circumstances and dcgj'cos. 
Prominent among t'he.se arc tire groat cities of Bom bay and Calcutta; 
up-country manufacturing towns like C'awnporc ; distributing snarkots 
like Delhi ; the cotton and jute tracts, where machinery and murkGt.s 
liave been gr;idually called into existence to deal with important com- 
morcial crup.s ; the railway workshops; and the coal and iron district s 
of Bengal and Jbkar. TTiese arc alike characterised, in a greater or Ic.ss 
degree, by the pj‘e.seiicc of large traders and leaders of organised iudus- 
liy, accu.stomed to buy and sell or to iuaHufactiir<', on a wliole.sale scale 
a!]d in close touch, with the conditions of world inarket.s and world indus- 
tries ; of iiggrogatioUiS of capital ; of groups of factories <md bodic.s of 
si.mii-skill('-il oi' lurskillod labourer, s, who have migrated ti)ithcr, tem- 
liorarily or pemi.uuoutly, from di,stan.t }>Iaeos, leaving tire Iromes and 
.vmall farms which tliey often still po.sse3s to the care of their families or 
relativc.s ; and of larger or smallc!' engineering works, which, lurve sprung 
up to supply the- .needs of oig-anised industrie,s and reruure the .services 
of skilled mechanical engineers and arti,san.s. 

Ill A characteristic feature of organised •indu.stry and couiuici'cs; in 
The lar«e ageitey firms. chief Indian centro.s is the pi.'o,scijee of 

the large agency hrms, which, except in the 
8 




ca?;c, of Boiiihayi arc raa-iBly EiiropcaiB In addition fo ■j->ariiei])ftiuig in 
ilic o.xport'. and import- trade, tliey dnance and manage indtifftrifil vontrires 
iill over bile conniry and olien liave several bianclies in ilio lai'gc towns. 
Tlie importance of these agency houses may be ganged from tbe fact 
that they control the majority of the cotton, jnte nucl other milis, as w'cli 
as oF t-liG tea gardens and the coal mines. This systenn originfited and 
lias still contiimed o-wing to the ability of these houses lo 1‘iirnish financinl 
li(‘lp to industries ; it also owes its existence to some extent to the. ddll- 
eidty, in tlie ease of companies under European control, of finding among 
the relatively small class of leading men of bii.siness available in India 
directors, especially managing directors, wlio will reinrdn in iLe connii'}' 
long enough to guarantee the contiimoiis siipervisinn requisite For ihe 
snecessiiil conduct of such businesses. An agency firm ns a ride comprises 
several partners, some of whom are taking their turn of duty in India, 
while the others attend to the firm’s- affairs in Jiondon or elscwlnre. 
Tlicre is no doubt but that the system is in rauny ways well ada]ito(l 
to present conditions in India, and has a far .greater list of successes to 
its credit than can.be shown by ordinary company management umh-r 
individual managing directors. We are much impressed by the strong 
evidence of the high financial prestige possessed by the better-class 
agency firms, and of the readiness of the investing public to follow their 
lead, a position only reached, wre recognise, by a policy, extending over 
many years, of efficient management, cautious finance and watchful 
attention to the interests of client enterprises. Nevertheless, they have 
not escaped criticism as being unduly conservative in their methods of 
business and as exhibiting undue reluctance to embark on new ventiii'cs. 
^i'hey liave been charged with lack of enterprise and an unwillingness 
to follow up lines of development naturally proceeding from the expan- 
sion of opei’ations in t-heir own specialised industries. In other woirls, 
they have been inclined to develope commerce rather than industries, 
and have thus been at times less helpful than might have been tlie case, 
•ill clearing the way for continuous industrial progress. 

In recent years, however, a new spirit has arisen, evoked by the genius 
of a few men who have boldly faced the industrial needs of India and 
hn.vo not been deterred by the large scale on which it is iiecessai'y to stfirt 
operations. They have instituted such thorough prcliminaiy enquiries 
that they have lieon able to accept the conclusions reached with conlh- 
donee and, when those were favourable, to act upon ihem. TLc success 
which they have achieved as a result of the .scientific methods ado[)(-(id 
has encouraged others to similar efforts, and these have been fnrl.her 
sfiimdated by the war, which has clearly demon.sf, rated tlie vif-al ncees- 
p,lty Cor industrial development and has, temporai-ily at least, lesHmicd 
ibreign competition. 

Oaleiitta. 

IFb The large centres are. not numerous, and are of sneli inqmrtanco ■ 
t(.> Ihe f'.vmounding districts and so decidedly differentiated from tliem .rr., 
to warrant a more detailed and individual dc3cri]iliom 

■’ '9.. . ' 



(Jillciitta, ill spite of tlie position and consequent expense of t1ie port 
I’jO uiilos from tlie open sea and on a dangerous river, lias iniiiiense, 
natural atlvaiitagos in its situation on tke estuary of the iniglity river 
syste.ru wliiclx traverses tli.e fertiie and populous plains o£ Bengal, and in 
the fact that it is the undisputed centre of the great jute, tea and coal 
i ndustries. 

'[4. Jute -was apparently first shipped from Bengal in 1.795 by officers 
of the East India Company seeking an Indian 
e ju e H'. us ry. substitute for hemp, but it was not until 40 
years later that pure jute yarn was made and sold in Bundee. Subse- 
quent exports of the raw material grew rapidly, especially <luring the 
(.him can and the American Civil wars, when supplies of Russian flax 
and hemp and of Amciicaii cotton respectively were cut off from the 
European markets, until in 1908-09 they totalled 893,955 tons ; there- 
after they have shown some tendency to decrease. In Bengal the liaiid- 
loom industry assumed considerable proportions in the first half of the 
19th century, and, as late as 1850, the value of the manufactures exported 
exceeded that of the raw jute ; but it was not until 1855 that the first 
machine-spinning mill was erected at Rishra near Serampore, followed 
after four years b}^ the first power-loom factory at Barnagore just out- 
side Calcutta. In 1881, 5,000 power looms were at woih in Bengal ; 
in 1891, 8,000 ; in 1901, 16,000 ; and in 1911, 33,000 in 59 mills, while 
the latest figures available (1916-17) show 71 mills running with 39,40-4 
looms and emplojdng 260,199 persons. The paid-up capital of these 
concerns, including debentures but excluding reserves, amounts to 13|; 
crores of rupees and 2| million pounds sterling ; and the mills now manu- 
facture over 1,000,000 tons of the raw material annually. Jute manu- 
factures exported in 1913'IR'' reached a total value of 28;} crores of 
rupees for all India, while in the same year exports of raw and manufac- 
tured juto together wore valued at 59 crores, or almo.st 25 per cent, of 
iJin 1:otal exports of Indian merchaudiso. Including India’s iiiternai 
funsumptiori, of jute manufactures, the annual average value of tlie 
jute trade to Bengal has been computed at 60 crores of rupees, or 
£40,000,000 sterling at the pre-war rate of excliange. The association 
of the (dilcutta jute industry with the east coast of Scotla,nd has tlirough- 
out remained intimate. The majority of the European staffs aro <.>f 
I.)undee extraction, and most of the experts in the managing films aro 
Soottisli. A, few jute mills are driven by electric ]mwer generated fi.‘o.m 
coal, and the plant is iisnally of an up-to-date type and maintained at a 
level o.f efficiency wliich i.s relatively high for India, The avcj-ago jute 
mill is generally, it must be rememhered, on a larger scale than the 
average cotton milk 

15. The mills draw their labour mainly from Bihar and Orissji, the 

! miiio United Provinces, the northern districts of 

Labour m tho ,ate 

* Wo liiivo iakon tho latcfili I.iguvc.s available, oxcept, in eases wbftre (>I>viovisly the 
fiij;nfC)S arc sejktnsly alTeelod by war eoniiilions ; pjj., expoiis ajid iinpnrlrt, nitd iis somo 
(■:(S<;s railway Lransporfc, 



Hinriner niid Biaalle.r sliare in the. openings for manual labonr r-reatod 
hy tnills. Some interesting proofs of this tcadoucy are cifi.-d in a 
iiofcci jdaceil before us in CaleiiMaj frojn which we tain* tb.*. IVll-nvijig 
]>articubirs. I.!i a Government report on labour in Ikmgal (190u)> it is 
stated that 20 37ears earlier ail the hands in jute mills were. Bengalis, 
1)Lit that at the date of the report two-thirds of them were i nu nigra nts. 
At the present time about 90 per cent, of the labour is imported. A 
census was taken in 1902 by the managijig agents of four mills in. Garulia, 
Bliadi-eswar and Titaghnr. Another census was talren by tlie vsame 
lYunniging agcnt.s in the same areas in 191.6, the mills having meantime 
increased to seven. The result showed 28 per cent, of Bengali workers 
in 1902, aiu’l 10 per cent, only in 191G. The sliortagr^ had heen siuijjlied 
from tlio Northern Circars. It is significant that tlierc wore hoO.OOO 
moTG immigrants in 1911 than in 1901 in Calcutta, the 2-i-Bargan:is, 
Jfowrah and Hooghly. In the 21--Parganas in particular, the nnmber 
of immigrants had increased by 170,000, or nearly SO per (‘.eat. 

The mill workers are in almost all cases roci'iiitod by and employed 
under a class of men known as sardars, usually themseh-es of similar 
origin to the labour they supply. Some mill-owners complained to us 
of tin's system, which, is an o])Htacle to progressive management, and does 
not conduce to industrial peace ; but they professerl their inability to 
alter matters. The labourers live as a rule in what are known as hi{siii>\ 
collections of huts in the neighbouihood of the mills, which are neither 
owned nor leased as a rule by the mill management, but are often the 
property of the sardars. This last is an eminently undesirable practice. 
In thc-se bustis the workers are poorlv housed among surroundings 
usually insanitary and unpleasant, tlioiigli praise\\oithY ehorts to im- 
prove matters liavo been and are being made on nn increasingly large 
scale ]>Y mill-owners, who have erected dwellings on oi* near the mill 
premises for a propoilaon of their labourers. 'Ilie latter are ready enough, 
to avail themselves of the accommodation provided. I’lie position of 
mill labour in general and the lionsing question in particuhii', form i1ie 
sulijcct of Chapter XAA. Specimen wages of jnte-ruill o-jievatlves in 
Tune 1918 arc exliibited in the statement below. The figures are in 
rujiees jior mensem : — 

Rovorf?. iSpinnors. SliiUori^i. Wnidois. 

12 bC 11 !S 

Weavers. ]\:[i3b.*i('S. GotsliC'S. 

27 ■ 20 13 . 

Wages are i>aid. woeljly, one week in arroaivs. 

Mill-owuers complain of tlie unwillingness of their labourers to respond 
to the stimulus o.f higher wages ; the latter do not as a i-ule iuercase iiieir 
output when engaged on piece-work, but merely work fi'werdaYSS in the 
week. The reasons for this were investigated in some detail by us. 
We have little doubt Imt that the long hours passed in tlio uncongenial, 
if not unhealthy, siuToundings of a factory, from wldch (lie lahouri-r 
rctuiMis at night to a dirty, crowded and insanitary liovel, where his only 
■ ■ ■ 11 ■ ■■ 


(VilYlf'I'S, 

t) 

lloiunorr,. 



relaxations arc founrl in tli,e liquor sliop and the bazaar, are most un- 
attractive to a man accustomed to rural liic, and it is only the eougestion 
existing in his native district and the desire to earn higher wniges for a 
time, that lead him to submit to such conditions. The null n'orlctirs oh 
Bombay and Calcutta do not for the most part remain ponnaneiif’ly 
at the mills, hut return after a longer or shorter period to their native 
villages, though they eventually drift back in many cases to the mills. 
This practice affords a mnch needed change from the conditions under 
which, rlio labour force lives and works, conditions which can never 
ci'<eatc a skilled and steady class of operatives. The labourers are., inore- 
over, almost entirely uneducated ; the facilities for the ediicafion of 
their children in the vilia..ges from which they come arc, it is believed, 
quite iuad<3quate ; whilst in the neighhoiuhood of the mills, for oliildi’on 
who are taking their share in mill labour, thej'^ exist only iu the few 
cases where they have been provided by enlightened ejnployers. More 
will be said in a later chapter regarding the problem of the education 
of juvenile factory workers ; it is sufficient here to point out that, rvitli- 
out education, a standard of comfort that will respond, to the stinmlns 
of decent housing and lead to a desire for increased earnings is not likely 
to be attained. 

Kh It is a noteworthy fact that Bengali, or indeed Indian, capitalists 
„ , , . have taken very little part, otherwise tlian as 

^ *” investors, in tiie starting, and none at all 

in tlie management of 'jute mills. . The step 
from trading in and financing cotton to its actual manufacture wa.s 
readily taken, with the help of English textile experts,'; in .Bombay, 
where the weaving of the local staple by hand was a prominent industry 
before the import of mill-made goods. Similarly in .Bengal the weaving 
of jute fabrics was an important industry in the first half of the last; 
century and, until very recently, the initial collection and. fmancu* of jute 
were mainly in Bengali hands; but in Calcutta the Bengali meroliant, 
who had settled there to take his share in general trade, wa.s apparently 
unable to pass on from that stage to manufacture and, even in. ]d.s com- 
mercial business up country, he is yielding ground to tlie more enter- 
ptising Marvsmri trader from Rajputana. 

There is another reason Avhieh may perhaj^s have contributed to tine, 
failure on the part of the Bengali to take advantage of his position. 
ftBritish capital and expert skill have been freely poured into the Oalcuti-.a, 
jnte industry owing to the advantages of its location, while, for rdmoHl; 
40 years past, the industry in the United Kingdom lias stood still, iu 
point . at least of the quantity of jute consumed. 

17. The existence of jute mills, of tea and jute cultivation in As,sam 
and Bengal, of busy river traffic and a groat 
port, and the -neighboiuTiood, in more recent 
years, of coal mines, have led (,0 fJie cstablisis- 
meni. of engineering Grm.s, sonic oi: considerable size, in or near 0alci£tt.a, 
t'fia iiumber of wliich in 1915 wa.s stated to be 27, with 12,000 employes^, 
3.0 


Eriihieering firms and mis- 
ceiianeous factories. 



There are also in and around Calcutta various iniseeilaneous factories, 
the most important being the flour and paper mills, the labour supply 
of which is recruited and organised on the same basis as that of the juto 
mills. A noteworthy feature of Calcutta industrial life, which has 
become much more prominent in recent years, is the number of small'' 
organised industries recently taken up by Indians, such as tanning, 
pottery and pencil making ; also the many small power factories for oil 
milling and rice husking owned by them. The rapid increase in the 
number of these latter leads to the belief that they earn a profit, though 
the condition of their plant usually leaves a good deal to be desired in 
point of efficiency. 

18. The sea trade of Calcutta in normal times is carried by certain 

Sea-isorns anil infand trade. ^ n^^^aber of tramp steamers 

and a few sailing ships. The number of vessels 
entered and cleared from the port of Clalcutta in the year 1913-14: was 
999, of 3,077,199 tons burden. '.Vhe figures for imports and exports 
of private merebaudise in the same 3 mar were (in thousands of rupees):—- 


Cliiof ljerid.% 

Cotton manufactiires 


Imjmii). 





Value. 

28,87,14 

Twist and yarn . 







95,44 

Metals and ores , 







9,66,17 

Sugar . 







6,46,73 

Machlnftfy aud iiiill w 

nl 







Gila 







2,0.7,66 

Ifardwaro . 







1,42,31 

Total under all heads 







74,49,52 

Jnio mauni'actures 


Exportf!. 





28,20,24 

Jute, raw 







28,03,44 

Tea . . , 







10,65,75 

Hides and skins , 







8,47,69 

Grain, pulse and flour 







6,85,00 

Seeds ... 







3,59,07 

Totiil rindor all heads 







98,50,27 


A vast amount of traffic passes down the Hooghly by river steamer 
and country boat ; the twm principal river steamship companies own 
204 steamers and 313 flats. The total merchandise thus brought into 
Calcutta in 1913-14 was 1,126,000 tonSj the leading lines of goods being 
raw jute 334,000 tons, gunnies 188,000 tons, and rice and paddy 198,000 
tons. The Eastern Bengal and the Assam Bengal Eailways share with 
the river craft the trade of the fertile and densely populated jute and 
rice districts of northern and eastern Bengal. The BengaBhfagpur 
Eaiiway traffic consists mostly of coal and of seeds and food-gTains from 
Orissa and the Central Provinces. The East Indian Eailw^ay, which is 
the largest system of the three that terminate in Calcutta, imports 
■ 13 ...' 



food-grains and seeds from nortlicrn India and stmtli Bibar, and iiaiidles 
the bulk of the cd'al traffic. The total volume of the rail-borne trade of 
Calcutta in 1913-14; reached 10,389,000 tons, of which imports amounted 
to 8,605,000 and exports to 1,784,000 tons. 

A large share of this trade is in the hands of a class of Indian, mainly 
Marwari, merchants, who as a rule- have not hitherto directly handled 
oversea imports (except piece-goods, cheap iron and galvanised sheeting) 
or exports, but have carried on their trade in import and export goods 
through European houses. These latter export country produce and 
manufactures, the greater proportion of which is, however, in the c.i.se 
of the largest firms, purchased by their own agents up countr\% and 
import piece-goods, metals, machinery, sugar, etc. The export trade 
here, as in other large Indian ports, is financed by the exchange banks, 
who purchase the bills which exporters draw on consignees or their 
bankers or agents in other countries, and to a certain extent by large 
importers direct. 

Bombay. 

19. The city of Bombay owes its origin to its geographical position 
TraH» aM cammanicatta. magnificent Kai'boui. wMcb gradually 

became a collecting centre for other ports on 
the west coast and for the relatively small strip of land between the 
Ghats and the sea. During the closing years of the Maratha power, 
the contrast afforded by the peace and security of Bombay with the 
disturbed Deccan was responsible for a great addition to the wealth and 
population of the city. \The introduction of a more settled rule in the 
country above the Ghats w^as almost immediately followed by the making 
of a road over the Bho: Ghat to Poona. ; From that time progress in 
communications between Bombay and the country to the north and east 
has been continuous ; and it is now connected with Gujerat and north- 
ern India by the Bombay, Baroda and Central India Railway, and with 
the Deccan, Central India, the Gangetic plain, Calcutta and Madras by 
the Great Indian Peninsula Railway. Bombay thus receives a large 
quantity of country products of all kinds, of wliich by far the most 
important is cotton ; it lacks the advantages which Calcutta possesses 
in its proximity tp the coal fields and in the river system of Bengal, 
though its harbour opens directly on the sea and afiords greater possi- 
bilities of improvement, of which full advantage is being taken. The 
traffic in and out of Bombay over the railways in 1913-14 was (in 


thousands of tons) : — 

Inward . . . . . . .... 3,230 

Outward . . . . . . , . . 1,642 

Amongst the principal items were (in thousands of tons) 

Imports. Exports. 

Baw cotton .... 520 Cotton manufactures ... 98 

Oil seeds . . . , . . 904 Metals and machinery , . . 229 

Wlisat anfl flour . . , 324 Sugar . . . . . .155 



20. Tlie principal industry of Bombay is the spinning and Witaving of 

The sotton ifidiistry. it possesses by" no 

means tlie monopoly wliicb Csicntta can claim 
in tbe case of jute manufacture. An account of tbe origin of tlie Bombay 
cotton iudustry will be found in Chapter VII. In the year I91G there 
were 266 mills in India, containing 6,839,877 spindles and 110,268 looms 
and emplojdng an average number of 274,361 hands daily ; of these 
Bombay itself possessed 86 mills, 2,984,575 spindles and 53,205 looms, 
and the persons employed numbered 118,303. Cotton s]nmiin.g and 
weaving, though India’s share in the industry is mainl}" confined to the 
lower counts, require finer manipulation than the process of jute rnami- 
facture, and demand more shill on the part of the operatives. Though 
the first Indian cotton mill was opened in Calcutta and other al;tem])ts 
have been made since to establish a cotton indnstrj’' tliero, tlicse, with 
few exceptions, have been far from successful Calcutta is no doubt less 
favourably situated in respect of the cotton tracts generally than Bombay, 
although much of the cotton consumed by the latter reaches it from 
places as distant as those from which Calcutta draws its siippliesy while 
Bombay is at a disadvantage in respect of fuel, a deficiency now to some 
extent supplemented by water power, i 


21. The Bombay mill operative, whether owing to his training or 

labour in the cotton mills. ^ jind iutelligenb than the 

Bmari immigrant into Calcutta, though 
probably no better educated, while he is more tolerant of uncomfortable 
surroundings than the Bengali labourers, who possess a relatively high 
degree of intelligence. The wages of mill labour are higher in Bombay 
than in Calcutta and have been raised appreciably since 1914. Sample 
rates, including a war bonus, for Bombay in the year 1918 were {in 
rupees and annas per mensem) ■ 

Rs As. 


3>awer (canlroom) . ... . ... . 23 6 

Eeeler . . . ... . . . 17 4 

Warper . . . . . ... . 40 8 

Rover . . . ......' . 24 1 

Doffer (cardroom) . ... . . - . 12 10 

Weaver . . . . . . . . . 46 15 


Although wages are higher in Bombay, local conditions, so far as 
they affect the housing of labour, are more difficult in the island of 
Bombay than round Calcutta. The Calcutta mills are spread out over 
a long stretch of land on both banks of the river, and the labourers live, 
as we have seen, in bustis^ or collections of single-storeyed huts. Owing 
to the lack of space in Bombay, the mill hands live in chawls, buildings 
several storeys high divided into a number of smgie-room units, which 
are too often overcro^Yded. This congestion has intensified the effects 



of plague, an eYOMeciirring factor in. the problem of the indiistrial 
lal-onr fiiil'ply. 

Tile laboiireiM consist mostly of Marathas from the Deccan and 
Kontaii, a small section of Konkani Mahomedans and Julliais (the 
Maliomedan weaver caste), with few men from Central India. The 
first two classes are usually cultivators of holdings too small to afi’ord 
them a subsistence, and heavily indebted to the village mcnicy-Iender, 
This habit of indebtedness adheres to them in Bombay, vdiere they, 
in conmion with other mill hands, are usually deeply in the books of petty 
mone 3 ’'"lenders. The few mill hands from Central India and the Jiilhais 
arc far more careful with their money and work harder. The former 
indeed are rarely in de]>t and occasionally even lend to their weaker 
brethern. There is more specialisation in different departments of the 
mill I'jy woiicers of particnlar castes or origin than in Calcutta, The 
mill hands are recruited by and employed through a class of men known 
as Jobbers, and are paid monthly, one month in arrears. 

These remarks' do not apply to the handling of goods for export and 
import, and the work at the docks, which require laboiu’ers of a dilierent 

type- , 


22. Among the main industries of Bombay, other than the cotton 
Other industries. niills, are the engineering shops, which have 
sprung up here for the same reasons as at 
Calcutta, though they are less extensive and numerous. The more 
important concerns nmnhered 12 in the year 1915, the largest of which 
employed over 800 hands. There were in addition two silk mills, four 
flour mills, and a considerable group of tanneries producing half-tanned 
leather, with one large taimcry and leatlier factory employing about 
500 hands. 


The disadvantage under which Bomhaj^^ for so long laboured, owing 
to its (listaiice from tlie coal fields, has recently been largely reduced by 
the facilities wfliich the proximity of the Western Ghats affords for the 
generation of h^Tlro-electric power. , This has been utilised by the enter- 
prise of a great Bombay fl}m, whose hydro-electric works "at Lonavla 
produce 42,000 horse pownr and deliver it at a charge of -5 annas per 
unit, where motors are supplied by the mills, and -55 annas, where they 
are found by the hydro-electric company. ", Other schemes on an even 
larger scale are under construction and in contemplation, 

23, The sea t.i.’ade of Bombay, in addition to ordinary country pro- 
Sea trade. consists mainly of the export oi raw' 

cotton and of locally manufactured yarn and 
piece-goods, a,nd Ihe import of foreign piece-goods and yarn, sugar, 
nwitnls, mficliinery and miscellaneous articles. The figures of imports 



into and exports from Bombay by sea in under ilie ieacliiis beads 

for trade v.vre as imder (in tboiisands of rupees) : — 


Chief heads. 

Cotton manufaotui-es . 

Imparts. 





Value. 

l(i,51,50 

Cotton tv,-ist and yarn . 






1,49,53 

Silk manufactures and yarn 






2,20,05 

Wool manufactures and yarn 





1,02, S9 

Metals and ores . 






7,10,09 

Machinery and mill Vvork 






:tos,8s 

Hardware . 






1,32,02 

Sugar . , . . 






S,S3,7S 

Oils 






1,34,35 

Total under all heads . 






94,18,99 

Cotton, raw 

Exports. 





29,70,81 

Seeds . . . . 






12,o4,9S 

Cotton twist and yam . 






9,21,00 

Cotton manufactures . 






1,17,90 

Metals and ores . 






1,10,21 

Total under all heads . 






74,46,39 


The railway connection with the docks was until recently very iacdn- 
venient, necessitating a double handling of goods; and the transport of 
cotton by carts to the Cotton Green at Colaba and back again to the 
mills or docks adds to the cost and congests the streets. Matters will 
be much improved w^heii the new scheme for direct connection between 
the railways and docks, involving the construction of extensive storage 
accommodation and the transfer of the Cotton Green to the neighbour* 
hood of the docksj has been completed. 

The principal shipping lines are much the same as those of Calcutta ; 
in addition, there are the pilgrim traffic to the Hedjaz and trade to the. 
Persian Gulf, in which Indian firms share largely. The coasting trade 
with Karachi, Kathiawar, the Malabar coast and Goa is of some import* 
ance. Indian-built sailing craft participate in this and also visit the 
Persian GuK' and the coasts of Arabia and East Africa. In the year 
1913-14 the number of ships entered and cleared from the port of Bomba}’- 
was 1,536, with a tonnage of 3,837,111. 

24. The trade of Bombay is shared by Europeans, Parsees, Bhatias, 
Khojas and Banks. It is financed by banking 
Share *** agencies similar to those in Calcutta, branches 

of the same banks being, with few exceptions, 
found in both cities. The mills obtain a certain proportion of their 
•finance in the form of deposits from the public. Bombay as a financiai 
centre has been and is still prone to speculation and tlie iuoyeinents of 
the cotton inarket and of stocks and shares are always aclice and some- 
times violent. There arc, as in Calcutta, a number of firms a.nd indivi- 
, 17 . ■ 



dxials cloinof oxcocdiJigly renmnerative business as brokers in ariiclos of 
mercbandise, insurance, freight and exchange, as well as in stocks and 
shares. 

The most noteworthy difference between the two cities is the large 
share taken by Indian merchants in the trade and industry of Bomba, y, 
a subject which is treated in greater detail in Chapter VII. Lidians 
predominate in the share marketi as mill-owners, and as importers of and 
dealers in country produce and cotton brought into Bombay from the 
re,st of India. The foreign export and import trade is, however, still 
mainly in European hands, though a certain number of ships are owned 
by Indian firms, and Indkins are also active in the freight marlcct. The 
Indian element in banking is much stronger in Bombay than elsewhere ; 
there are several banks with Indian directors ; and they are also found 
on the Board of the Presidency Bank. 

The Bengal Coal Field. 

25. The coal fields of Bengal and Bihar include all the principal coal 
mines of India, the remainder being situated in Assam, the Central 
'Provinces, the Hyderabad and Rewah States, the Punjab, Baluchistan 
and the State of Bikaner. The raisings in the Eaniganj, Jharia and 
Giridih coal areas, which may conveniently be described as the Bengal 
coal field, were in the calendar year 1917, 16,563,990 tons, out of a total 
output for the whole of India of 18,121,918 tons. The movements from 
the Bengal coal field were in 1914, w^hen trade and industry were still 
flowing in their ordinary channels, to Calcutta 5,353,844 tons, to Bombay 
635,806 tons, and to the United Provinces 1,253,068 tons. The import- 
ance of this area to the industries of India is clear from the above figures. 

The proportion of the total output of coal consumed by railways has 
remained almost unchanged for a number of years past and, since 1907, 
has not been higher than 33 or lower than 28 per cent. A more accurate 
census of coal consumption than in previous years was attempted in 
1916. Though these figures were largely affected by the rear, it is of 
interest to notice that 33-6 per cent, of the output was taken for rail- 
ways, 16-7 for bunkers, 5-6 for jute and 5-5 for cotton mills, 5*1 for iron 
and brass foundries and engineering workshops, and 3-6 for inland 
steamers. Oilier heads are comparatively small, Imfc no less than 12-6 
per cent, was consumed at the collieries or wustcyl, and a similar quantity 
was taken up for use in small industries or fo,r domestic consumption, 
almost entirely the former. 

The Bengal coal field in 1917 was worked by 153 joint-stock com- 
panies, of which the' paid-up capitalisation in shares and debentures was 
Es. 672 lakhs. There were in addition many mines owned privately 
by syndicates and individuals. 

26. Coal was first mined in Eaniganj for other than local require- 

Msthods ef wsrklisg. nients in 1864 when the East Indian Railway 

entered the Bengal coal field. The industry 
is at the present time by no means entirely in the hands of Europeans, 
IS ■ 


thongh tiiey are 3 t. .sponsible for tie working of most of the largest ancl 
best deyeioped mines. Tbe majority of Indian enterprises consist of 
small pits or inclines ; where they possess pumps or winding gear, these 
are usually worked by small engines with vertical boilers. Such concerns 
are readily closed down if prices fall too low, and are as readily started 
again when the market improves. The technical development, "however, 
wdiich has been attained by the better>class mines, is a .striking feature 
of the Bengal coal field and one of its main points of interest to students 
of the organised indu.stries of India. A number of mines are now elec- 
trically opes’ated, and two groups at least are provided with central 
electric generating stations, while considerable fmther developments fn 
this direction are contemplated. Sandpacking to prevent .subsidence 
is now practised in some collieries. Mechanical screening is largely 
in use ; aerial ropeways are working in several places ; and the difficulties 
caused by the locking up of coal under the numerous railwa,y sidings 
that traverse the various fields will, it is hoped, be solved satisfactorily 
before long. Coke is produced in all parts of the area, e.specially the so- 
called soft coke,' about 500,000 tons of which are made per annum, as a 
rule by the smaller proprietors, by burning lovr-grade coal in heaps in 
the open air. Coke is also largely made by the wasteful process of burn- 
ing in open-top rectangular kilns. The first by-product coke ovens were 
started at Giridih. There are now several other such installations on 
the field, producing coal, tar , and sulphate of ammonia, the latter with 
the help of imported sulphur. There are in addition a quantity of non- 
by-product patent ovens. It may be noted in passing that a coke, 
which will readily ignite and can be used in the Indian domestic fireplace,!- 
is urgently needed, and might, if a suitable cheap type of fireplace be 
also introduced, lead to a sensible decrease in the amount of cattle dung 
used as fuel, at any rate in the districts surrounding the coal fields. 

The coal royalty owners are the local zemindars who under the Per- 
manent Settlement are the owners of mineral rights. They are at present 
a class of mere rent chargers wdio take little interest in the working of 
their property, although great waste occurs, e.speGially in the mines 
managed by the smaller interests. 

The so-called first-c]a.ss coal of the Bengal field rarely contains less 
than about '.!3 per cent, of ash, biit it generally forms a strong coke suit- 
able for blast fiuiiacc work, and any serioii.s development of the metal- 
lurgical industries in this region will probably result, and that bcfo ]:0 
long, in a relatively heavj?- attack on the visible resources. The question 
of encouraging and even compelling economy in mining and coking will 
soon be forced on the attention of the authorities. 


27. The labour on the mines is partly drawn from neighbouring 


LalsOyr ©n ft® e©al fi«W. 


villages, partly from the more distant areas of 
Ghota Nagpur. C The average daily number 


of labourers emxfioyed in the Bengal com field in 1916 was 135,093 ; 


i’.he average daily wage per head was 7*6 annas ; and the annual raisings 
per head of labour employed below ground were 1694 tons.=^ The 


* For all India. 




supply oi \al)our is at j^resent insufficient and intermittent ; and is 
liable to be seriously aiiected by a good liarvest or by an outbreak of 
epidemic disease, to some forms of wbicb tbe coal fields have in tbe past 
been liable. Only a small proportion of tlie workers, except in the case 
of one or two old-established concerns, reside permanently at the mines. 
The rest are usually small cultivators or agricultural labourers, who 
return to their villages for the cultivation and harvesting of their crops. 
But a new generation of workers is growing up, which can be induced to 
settle down as resident labour near the mines, especially if suitable 
accommodation be xmovided. Though constant efforts are being made 
to arrive at the ideal woikm,an’s dwelling, finality is far from, having been 
reached, and changes of type are still frequent. The w^orker himself 
undoubtedly prefers separate huts, if possible with a small plot of garden 
ground. The objection to this is, of course, the expense involved, and 
the only area in wffiich we saw separate huts provided on a large scale 
for organised labour was the Mysore gold field. 

28. The Bengal Iron and Steel Company at Kuiti and the Tata Iron 
„ ^ and Steel Company at Sakchi are most import- 

Tfie ant industrial enterprises in close connection 

^ vfith the Bengal coal field. 

The works of the Bengal Iron and Steel Company, unlike the Tata 
Company’s workvS, have grown up gradually. They w^ere originally 
started in 1875, but had a somewhat cheexuered history, and did not come 
into the hands of the present Company till about 1889. The poor quality 
of iron ore previously used was largely responsible for the failure 
of the Company to make steel at a profit in 1905 and onwards, but the 
managing agents, after nearly 20 years’ um’emitting labour, have now 
]5ut the concern on a paying basis, a result to which the discovery of a 
body of better-grade ore greatly contributed. 


The works have been extended and remodelled. ,, They contain foui* 
blast furnaces, each with a possible output of 80 ,t.ons„pf pig -a day. About 
half the coke required is made by the Company and the balance is 
purchased locally. 

The steam is generated in boilers fired by the waste gases^from the 
furnaces. The output of pig iron, under normal conditions, is about 
10,000 tons a month. Since November 1917, one furnace has been 
turning out from 1,200 to 1,500 tons a month of ferro-manganese, which 
is exported to Europe and America for war purposes. The works 
contain a large foundry making pipes up to 12 inches in diameter, 
bends, columns, fencing sockets, pot sleepers and chairs, and are 
capable of producing castings up to 20 tons in weight. The Company 
employs about 10,000 men. 

29. The Tata Iron and Steel Company was form,ed in 1907 and 

■r!,. commenced active operations about five years 

The Tata iron and Sie®! . >. * • ■ v', • • , 

Company, ^^ns iron mines at Curnmasmi and 

elsewhere in India ; limestione quarries at 
rauposhinthe Gangpiir State and at Khansbahal ; magnesite deposits in 
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fc]ie M.ysore Btate ; ii,nd nine large coal mines, four of wliic'h are iocafied 
on tlie Jliaria field and are now j»roducmg 55,000 tons a niontli. Tke 
smelting plant consists of two large Mast fmmaces making appruximately 
360 tons of iron |)er day eack, and tkiee more furnaces are in process of 
construction. Coke is at present supplied to tkese furnaces by 180 non- 
recovery Coppee coke ovens, witk a capacity of 7-|- tons eack. Tke new 
plant under construction consists of 200 13-ton by-product recovery 
ovens, and a beu 2 ol recovery plant for tke coke oven gases. Tke steel- 
making plant consists of four basic open-keartk furnaces of 50 tons 
capacity, two furnacGs of 75 tons capacity and a seventh furnace in 
process of construction, wliile lurther extensions are novv under way 
consisting of t^70 26-ton Bessemer converters, three electric furnaces, 
two 200-ton tilting furnaces and a mixer of 1,300 tons capacity to 
receive tke molten metal from the Mast furnaces. 

Tke p)resoiit steel capacity is nearly 17,000 tons per month. Tke 
rolling mills produce about 120,000 tons G.l rails and smaller sections 
yearly. Tke Uovernment of India agreed, before the works were started, 
to take 20,000 tons of steel rails a year for ten years from tke Company, 
provided they could be produced of suitable quality and at a suitable 
price ; but, on account of tke heavy demands in tke eastern tkeatrefi of 
war, muok larger quantities have been taken. Tke Company is now 
inepai'ing to build a 96-moh plate mill. Arrangements for further exten- 
sions have also been made with a view to producing sheet steel, plates 
and strips for the manufacture of tubes. The -total developments now 
under contemplation will involve an expenditure of no less than 12|- 
crores of rupees. 

About 13,000 men are now employed by the Company and 10,000 
men by contractors engaged in extensions. The mines and quarries 
give employment to approximately 15,000 more. A town of 60,000 
inkabitants has sprung np at Sakeki, tke population of which, it is 
expected, 'will be over 100,000 by tke time tke extensions axe completed. 
Suitable residences for all classes of employes have been erected, includ- 
ing cooly lines for about 1,000 of the lowest-paid workmen. Two 
institutes, a primary school, an elementary technical school and a 
large hospital have also been provided by tke Company, and a school for 
girls is now under consideration. 

30. In addition to tke above, engineering works which cater for tke 

Engineering works 

like those at Knmardkubi near Barakar, where 
also fire-bricks, silica and magnesite bricks are now being manui'aotured 
for tke iron and steel furnaces. Another important industry in this 
district is tke large pottery at RaniganJ, where pii^es, fire-bricks, etc., 
as well as certain kinds of pottery are produced. 

The Deccan Cotton Tract. 

31. Tke throe most important crops requiring ijiduskial treutjuenf. 
before transport, are cotton, jute and tea. 
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There arc sevoral parts of India where cotton is grown on a consider- 
able scale, but the largest contiimoiis area is that covering the northern 
Deccan, Berar, and the western districts of the Central Provinces and of 
Central India, where there are between six and seven million acres under 
cotton, uea,riy 700 gins and presses, and 35 spinning and weaving mills. 
'The bulk of this cotton is exported, to Bombay and Ahmedabad. When 
the railway began to serve these districts, at a time coinciding ronghly 
with the cotton hoom caused by the American War, most of the pioneer 
hniis W'ere European. Comparatively fewg however, of the gins and 
presses are n.ow'^ in European hands, most of those so owjiecl being the 
property of certain large export firms. The rest belong to Indian firms 
dealing in cotton, with their headquarters iii Bombay or Ahmedabad 
01 to Ma.rwari and other Indian tradei.-s carrying on business locally; 
only a small part of the capital has been found, and an even smaller share 
in the management has been taken by local capitalists or business men. 
The labour in these gins and presses is seasonal and unskilled ; but the 
demand for it has appreciably raised the price of other local labour, and 
the need for field hands in the cottoii-piokiiig season tends to maintain 
it at a high level. Fitters and engineers are faii’ly numerous ; the former 
have usually been trained in railway workshops or mills, and are, here as 
elsewhere, ready to seek their living in any part of India, wherever may 
be their original home ; the latter are either passed pupils of technical 
institutions, such as the Victoria Jubilee Technical Institute, Bombay, 
or have learned their work in local concerns. Mills are not numerous ; 
they are owned in some cases by local, in others by Bombay capitalists, 
and are operated by more or less permanently resident labour. "The 
^ crop is financed partly by branches of banks with their headquarters in 
Bombay, especially the Presidency Bank, and partly by Indian financiers 
and dealers, w'ho belong mostly to Bombay or other parts of India. 
The inhabitants of these districts generally show a higher degree of 
enterprise than the people of the adjoining non-cotton areas to the east. 

The above description will also apply fairty well to the cotton areas 
of the United Provinces, Gujerat, the Punjab and Madras ; except that 
in Madras the gins and presses arc to a somewhat larger extent in the 
hands of European firms, and in all these cases, except that of Gujerat, 
the arrangements for marketing and financing are less highly organised. 

The Jute Districts. 

32. The area under jute was 2,729,700 acres in 1917. The quantity 
produced was 8,839,900 * bales of 400 lbs. each. The centres where the 
large buying agencies and the machinery for preparing the jute for export 
are situated are less numerous than in the case of the cotton tracts. 
Much jute is despatched to Calcutta unbaled, comparatively little diminu- 
tion of w'-eight being caused by the necessary cleaning and baling processes, 
while cotton is usually reduced about two-thirds in w^eiglit by the 
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removal o[ hJic Beed. The middleman is far more promiiioiit here 
in the cotton trade, owing to the smaller size of the in<iividiiai holdings 
and to the neocBsity for sorting, bulking and grading the insignificant 
parcels of jute brought in piecemeal by the growers, before sufficient 
quantities can be collected to attract the larger buyers. The fact that 
much of the transport is by water also has some efiect on the nature of 
the trade. Jhe main buyers up country and in Calcutta are the 
employes of European dealers or manufacturers, or of rich Marwaris. 
The market iii Calcutta, both for local consiimjjtion and for export, is 
nearly, if not quite, as active and speculative as the cotton market in 
Bombay. The cultivation of jute has brought a large amount of 
wealth into the eastern districts of Bengal ; the local population is 
intelligent and miusually well educated for India. It is strongly 
averse, however, from undertaking manual labour for hire, and the 
crop is, as we have seen in the case of the Calcutta mills, handled by 
an increasingly large proportion of immigrant labourers from Bihar 
and the eastern districts of the United Provinces. These earn the 
highest wages paid for unsldllecl labour in any part of rural India 
except the Punjab, rates of Be. 1 and even more per diem being common 
in the busy season. Thi meclianical operations for the preparation 
of the crop are far less extensive and elaborate than in the case of 
cotton ; artisans, engineers and labour of the factory type are, therefore, 
much less in evidence. 

The Tea Districts of North-East India. 

33. The position in the tea districts of Assam and northern Bengal 
Growth 01 tea m*.stnr. « verj^ different The area covered by tie 
crop IS comparatively small, and it is grown 
in otherwise undeveloped tracts ; and though it is relatively valuable 
in proportion to its bulk and to the acreage on which it is grown, its 
economic and, agricultural importance is less than is the case with jute 
or cotton. It is generally accepted that the tea plant is indigenous in 
Assam, where it is knovvn'i to have existed in a wild state long before its 
cultivation and manufacture were seriously attempted. The first steps 
in this direction, indeed, were taken not for the exploitation of the Indian 
plant, but rritii a vienv to experiment with seed from China in dificrent 
districts in India. And although at an early stage attention was promi- 
neirtly attracted t<i the existence of the plant in Ujrpcu Assam, foi- a 
number of years China seed was brought over regularly and its cultivation 
vras — unfortunately as experience, proved— encouraged in preference 
to that of the Assam plant. The first sample of Assam-made tea was sent 
to England in 1838, but it was some years before tea culture in India 
became a commercial success. At the outset the investigation had 
been undertaken by Government, who may in fact be said to have 
pioneered the industry, but once it was proved that Indian tea could 
be put on the market to compete with the China product, the real begin- 
nings of the Indian tea industry were established. This may be dated 
from 1853, aiid by 1868 the total quantity exported’ amounted to eight 
■ , 2 . 3 - 



million poiindB ; a, iter that time progress was rapid. Within recent 
j^eai's more scientific methods of cxiitivation have largely increased 
the average production per acre for examxfie, during the (luiiicj: iiennium 
1885-1889, the average production per acre of the 310,596 acres under 
tea in all Iii<iia was 291 Ihs., while in 1916, the average production of 
the 650,823 acres under tea had increased to 566 lbs. Of the total 
production, north-east India, including parts of Assam and Bengal, is 
responsible for 90 per cent, and south India for 8 per cent. The total 
exports by sea in 1916-16 amounted to 338,470,262 lbs ; the correspon- 
ding figmes for 1916-17 showed a decrease, but this was due to freight 
difficulties, a large quantity remaining for shipment a,t the close of the 
year ; the value of exports in.. 1915-16 was £13,320,715. The industry 
gives permanent employment to more than 630,000 pei’soiis, 'while there 
are also in all the tea districts considerable numbers of people udio do 
part time -work on the gardens. 

Most of the more important gardens in north-east India are managed 
and financed by Calcutta agency firms, but recent years have seen an 
increase in the number of small Indian, planters and companies. Every 
garden of any importance has its o-wn factory where tea is prepared for 
the market, as it is essential that the various processes should be 
carried through immediately after the leaf has been plucked. The 
better organised factories are elaborately equipped with highly specialised 
plant and are under the supervision of expert tea makers. 

34. The question of labour is one of much difficulty. Speaking 
labowr ei« the tea garte generally, all the important _ districts have to 

obtain their labour from considerable distances, 
and this involves a heavy outlay and an elaborate machinery to control 
recruitment. Assam has always had to contend uith special difficulties 
in view of its remoteness from the reoniiting districts in the United 
Provinces, the Central Provinces, Bihar and Orissa and on the east 
coast ; its importation of labour is regulated by the Assam Labour 
and Emigration Act, 1901 of 1901), and, until recently, labourers 
were usually imported under a contract binding them for a period to 
their emifioyers, to the breach of -which penal conditions attached. 
Act Xn of 1859 is, however, in force in Assam ; under this Act penal- 
ties can be inflicted for breach of contract on labourers who have 
received advances and wilfully refuse to cairy out a contract to work. 

Indigo in Bihai’. 

35. A word may perhaps be said in passing on the indigo industry 
of Bihar. Though the indigo area of Madras is far greater in extent, 
the production of its crop is but little organised. The Bihar crop, on 
the other hand, is mostly grown by or for European planters, wffio in 
some cases finance themselves, in others depend on the help of banks or 
agency ilijus. The labour employed is all local and ol' a rural type, 
and llio. mairaFactuiing processes do not involve the ubc of much mmh.!- 
neiy. The educative and economic efieet of the indnsliy is 'Mioreforu 
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small, '.riie interest of tlie subject, liowever, lies firstty in tlie plantiiig 
system, and in tlie relations between tbe planter, as the owner or lessee 
of land and laneled riglifcs, and the ryots w-ho hold under him; these 
have recoutiy been the subject of .special legislation, and it is therefore 
beyond our province to discuss them ; secondly, in the struggle between 
the natiual and synthetic products, in which the former had been, until 
the outbreak of the war, steadily losing ground. More systematic 
efforts, however, are now being made to enli.st the resoiuces of modern 
science on the planter’s side. , 

Evidence put before us in Bihar left the impression that natural 
indigo, if cultivated and manufactured on scientific lines, offers pro- 
spects of great improvement, probably sufficient to enable it to hold 
its own in competition with synthetic indigo. In the following ways 
opportunities have Ijoen neglected in the past, and their recognition 
thus offers prospects of success, if followed up in tli.e future ;---(l) Tha 
rqypli cation of sciewLifio afjricuUure, (a) in the adoption of plio.sphatic 
fertilisers and otlier improved methods of soil treatment, (6) in the 
breeding of plant varieties able to withstand the wilt disease, (c) in the 
organisation of seed farms under suitable climatic conditions outside 
the indigo-growung district, and (d) in the rotation, of indigo with 
other crops of marketable value ; (2) The processes of manufacture^ {a) 
in the recent recognition of the fact that the precipitation of indigo is 
essentially due to a ferment, the cultivation of which under suitable 
conditions may permit of a great increase in the yield, and (6) in the 
preparation of a standardised product for the market ; (S) The pr/oision 
of improved financial facilitm. 

By careful management under favourable financial conditioris 
several planters have prospered, in spite of the. absence hitherto of the 
advantages which the application of scientific agriculture might bring 
them, and, although it is impossible to estimate the prices at which 
synthetic indigo will be placed with profit in future markets, tliere is no . 
doubt that the j)rospects before the natural product are sufficient to 
justify exporiiiieiibil work anl enterprise in orgaukation .dong the lines 
indicated above. 

The Railway and Government Workshops. 

36, Mention has already been made of the private engineering 
Tta railwa, Krtehops. workdiops established to meet the rapid exiM n- 
Sion 01 modern industrial needs, but by far 
the most important development of mechanical engineering in India is 
represented by the inmierous locomotive and carriage-lmilding shops 
which are an essential adjunct to the railway system. 'There are over 
70 such shops, and they are to be found: in almost every part of 
India. The largest are the East Indian Railway locomotive shops at 
.Jamalpur with 11,000 hands, the two Great Indian Peninsula shops in 
Bombay employing nearly 10,000 hands, and the North-Western shops 
at Lahore with almost a similar total, while the central workshops of 
the other more important railway systems also emjfioy severnl 



tliousand men eao1i. It is tlie business of this aviny to Icoop in riuu^injf 
order the rolling stock and equipment of the Indian railway lines. 

37, These workshops date back to the time when the railways, to 

which they belong, were first started, and 
Laijsur in the ranway work- (during recent years, in the case of many of the 
larger lines, they have been practically rebuilt, 
so that they now represent all but the very latest developments of modern 
mechanical engineering as applied to locomotive and carriage building. 
The labour employed is either Indian or Anglo-Indiau, supervised and 
coiifcrolled by men brought out from England. Very few Indians have 
risen to the rank of foreman, and still iWer have been appointed to tire 
superior establishment. With the dearth of Indian mechanical engineers 
we deal elsewdiere ; !)ut here it may be remarked that the failure of the 
railway workshops to turn out such men must be attributed to the lack 
of provision for training them, and we must add that this deficiency 
has hitherto been due to the lack of demand for sucli training owing to 
the absence of visible prospects for its recipients. 

On the other hand, these railway workshops have been the main 
training ground for engineering artisans of every class, and, owing to 
the number of skilled foremen and chargemeix, they have been most 
successful in this direction. ( In most of these woi'kshops some form of 
apprenticeship exists, and the sons of workmen already employed are 
encouraged to follow in their fathers’ footsteps, , Very little has so far 
been done to provide any form of elementary technical training;, but 
in recent years, the administrations of some of the railways have started 
classes, with a view of affording instruction to such of their younger 
workmen as were sufficiently well educated to avail themselves of it. 
From the railway shops, the artisans often drift into private employ- 
ment. They also shift very freely from one railway to another, as the 
conditions of life round each workshop are very similar. The extent to 
which the country depends upon railway workshops for its supply of 
trained engineering artisans, however creditable to them, is an unsatis- 
factory feature of the situation ; for, though the work is of a high type, 
it covers only a somewhat limited range of engineering practice. 

38, Although comparatively few in number, the Government ordnance 
Qovemment workshops, factories, by reason of the high standard of 

work turned out in them, are also important 
centres for the training of certain classes of engineering artisans. These 
factories are„\situated at Cossipore, Ishapur, Dum-Dum, Kirkee and 
Jubbulpore, .'and each gives employment to several thousand men. 
Passing mention may also be made of the Marine Dockyards in Bombay 
and Calcutta and of the workshops maintained on a smaller scale by 
the Public Works Department to meet its own local needs. 

Molitssil Distributing Centres. 

39s The main distributing centres of India coincide as a rule with the 
pelhi. important railway junctions and are more 

typical of the comparatively land-locked tra>..ts 



than of pe.ninxniar India. A description o£ llellii \Yill serve as a 
sx^ecimeu, but it must be remembered that these ceutres differ only in 
size and in the extent of their trade and financial organisation from other 
distributing centres which are found on a greater or lesser scale all over 
the country, the smaller ones closely approximating to the market towns 
in rural a,reas which we have already described. 

The population of Delhi coiisisted in 1911 of 232,837 persons who, 
apsart from a few old families, relics of the Malioniedan imperial court, 
and tlio dealers in and makers of artistic wares, mostly c.ni'ued their 
livtilihood by the collection, preparation and distribution of mami- 
factiired articles and country jjroditce. As in other places, facilities for 
finance and transport have led to the construction of a few spinning 
and weaving mills, and others for the manufacture of flour and biscuits 
and the extraction of oil. The trading community consists of a few 
Europeans, mostly representatives of large export and import firms 
with their headquarters at Bombay or Calcutta, managers and employes 
of local or branch banks and of one or two mills, and a number of Marwari 
dealers and financiers. There are also some representatives of Indian 
firms and of Bombay and Calcutta shop)s. Goods are received on indent 
or order from Europe or the Indian manufacturing centres of Bombay, 
Calcutta, Ahmedabad andNagpui', They consist mainly of piece- 
goods, yarn, kerosene oil, manufactured or partially manufactured 
articles of metal (among which sheet and bar iron, brass hollow- ware 
and sheets, and cutlery i.>redominate), cheap ornaments and trinkets, 
umbrellas, and so forth. This trade is financed by the nine local branches 
of the large banks and by tlie Indian bankers of the city. The imports 
by rail into Delhi in the year 191fi-17 amounted to about 431,000 tons 
and the exports to about 168,000 tons ; among the former, coal and 
coke, piece-goods, grain and pulse, metals and sugar were the most 
important, and of the latter, piece-goods, flour, hides and skins and 
sugar. Small traders in neighbouring towns purchase their srq>plie3 
from the Delhi dealers, though this practice is being gradually supplant- 
ed by the opportunities of direct purchase from Bombay and Calcutta, 
which better trade information and closer financial relations between 
different pai:ts of the country combine to offer. 

Delhi takes a smaller relative share in handling country crops for 
export than in the distribution of imports. The buying agencies or 
sub-agencies of the larger firms, whicli rail produce direct to Karachi or 
Bombay are found in all the principal grain markets ; and, in respect of 
the grain and seed crops raised in the vicinity, it is mainly as a market 
for local export or consumption that Delhi continues to hold its owm. 

40. The mills employ the local labour, which is even less specialised 
Labour !n the Dolhi mills. eMlful than that of Bomhay or Calcutta, 
and the cotton mills s^nn only the compara- 
tively low count, s for which the cotton of the district is suited. Engineer, s 
and fitter.s find their way here from larger manufacturing centres, 
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Mo&ssil Manufacturing Centres, 

41. Cawiipore, is a town on tlic Ganges with a population of neaiiy 
200,000 persons. It is served by tlie main lino 
awiipore, Indian Kailway and" branches of the 

Great Indian Peninsula and the Oiidh and Koliilkhand Kailways. It 
owes its origin entirely to European enterprise, having been selected as 
the site for a factory of the East India Company in the eighteenth cen- 
tury. The situation of the town on the Ganges, just beyond the limits 
of the kingdom of Oudh, in the centre of a fertile district and on the 
edge of the main cotton-growing tract of the United Provinces, soon 
made it an emporium of trade and necessitated military protection, whil(3 
the subsequent advent of the East Indian Railway did much to deveiope 
its grovriug importance. A large arsenal was established here after the 
Mutiny, to supply the army with boots and leather goods wliich were 
manufactured ivv Indian contractors. In order to improve the quality 
of the locally made leather and to avoid the gre^at expense of import- 
ation from England, the Government .ITarness and Baddlery Factory 
was started here in 18G0 on an experimental scale ; it proved a success 
and was put on a permanent basis in 1867. It was no doubt largely owing 
to the existence of these works that the Government Boot and ikrm}?' 
Equipment Factory was started by private enterprise in 1880 ; /it received 
a considerable measure of Government financial aid at the outset. ^ -^But 
the first organised private industry started in Cawnpore was the iSlgin 
Cotton Spinning and Weaving Company, which was founded in 1862. 
The large quantity of cotton pa.ssing through Oawiqiore, the financial 
facilities alforded by an important trading centre, and the cheap labour 
of the thickly populated areas I’ound, were the chief inducements to its 
promoters. /One factory has followed another, and in 1916 the city 
contained five large leather factories and a number of small works and 
tannerie-s;, employing over 6,000 hands in all, six cotton mills with 4,647 
looms and 340,000 spindles, employing over 11,000 hands, foiu tent 
factorie.s, a very large woollen mill, three sugar l'a,ctorie3, aiid engineering 
works, a chemical works, two lai'go flour mills, a lumsh factory, three 
oil mills, and a number of cotton gins and j^resse.s. Tliei'o is also a central 
electric generating station suppl3dug both light and power, including 
that required for working the tramway system. 

Cawnpore is also an important collecting and distributing centre. 
Imports amounted in 1916-17 to 599,000 tons, consisting chiefly of 
coal and coke, cotton, piece-goods, hides and tanning materials, raw 
and refined sugar, salt, food-grains, oil seeds and metals ; exports were 
319,000 tons, mostly of raw cottom piece-goods and yarn, hides, leather, 
refined sugar, salt, and oil seeds, fts trade, both export and import, is 
in the hands of several large Eimopean branch firms and of a number of 
Indian merchants and bankers, but the most important industrial under- 
takings are still controlled by the local European firms, who founded 
them in the first instance, or took them over at a comparatively early 
date in their history^ well-known local industrial firm with^pre- 
viously existing large interests in Calcutta subsequently started, a branch 
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in_ Cawnpore to Iiandle the trade m 'iadjgo seed, wliioli was and 
still is largely grown in the tract between the Ganges and the. Jumna. 

42. The operatives in the factories, especially in the tanneries and 
Lffi&sur m Cswnpore. father works, are mainly cMmars, who were 
originally village labourers and tanners. Labour 
is eoniyaiatively plentiful and moves into Cawiipore freely from rlie 
deiisely populated niral districts which sniTciiiid it. Sample wages 
in 1918 were as under (in rupees and annas per mensem). 


Coiloti - — Es, A. 

Grinders and strijipora , . . ... 9 S 

Sizers . . . . . ■ . . . . . 15 0 

Warpers . . . ... . . . 20 0 

Drawers , . . . . . . . . 20 0 

: Weavers . . . . . . . . . .15 to 20 0 

IFoo?— 

Unsldlled labour . . . . . . . 8 10 

Mulotnindor 17^ 5 

I'iecer . . 8 1 

Leather {Army Boot Factory ) — 

Un-bairers and ilesbers 12 0 

Scourers and setters . . . . . . . 12 0 

Slicker wbiteners . . . . . . . IG 0 

Machine operators . . . . . , . 21 8 


More has been done in Cawiipore for the housing of labour by the 
large industrial concerns in proportion to the numbers employed than 
in almost any other city in India. Settlements have been established by 
two companies, providing accommodation of a superior kind for about 
4,000 people in each case, at a convenient distance from their factories. 

Other Industrial Centres. 

43. This account may, we trust, be thought sufficient for our purposes 
as a .sketch ot the general mdiistrial iiosition in India. But we are deep- 
ly conscious of its incompleteness and, had space permitted, should have 
|.u’eferred to present it in raucli greater detail Assam possesses extensive 
forests and largo areas of cultiirable waste land, and presents iinportant 
future industrial possibilities to- which ive have not been a1;>le to do suffi- 
cient jnstice. The Madras Presidency, with its varied physical features 
and wider range of climates than any other province of India, growls a 
large variety of crops of liigh economic importance. Although its coast 
line is of great length with numerous little ports, these are mere open 
roadsteads, but at the Presidency town the difficuties and dangers of a 
snrf-bonnd coast have l)eeii snccessfully surmounted. Certain deficiencies 
in its natural resources have hitherto hindered industrial development, 
and modern manufactures have grown only to a limited extent. On 
the other hand, there are numerous towns in wdiich indigenous industries 
still flourish, and the craftsmen exhibit a high degree of skill and liav e 


accept r<l iiiudern metliod.'H hi many cases. Madura Is a centre of estcn- 
siw weaving and dyeing industries, and Kimibakonam of wearing 
and of inetai work in copper, tin and brass. The tanning industry 
flourishes in many towns and has given rise to a large export trade. 
The possibilities of the Punjab are, it is true, mainly agricultural, but its 
industries are growing and are spread over many districts. This province 
possesses special advantages in respect of water power, which are bound 
to tell in the future, and its people exhibit a natural aptitude for engineer- 
ing. Turning to the Central Provinces, the city of Nagpur contains a 
thoroughly up-to-date cotton mill and a large * colony of hand-loom 
weavers, and the manganese held in its neighbourhood has been the 
ju'incipal Indian source of this mineral. In Sind there is the prosperous 
and growing port of Karaolu, which is the chief outlet for the grain 
exports of northern India. Ahmedabad is an important np-country city 
which ranJvS second only to Bombay as a cotton-manufacturing centre. 
It contains a population of well over 200,000 and no less than 60 cotton 
mills, which produce nearly one-fourth of the cotton goods made in India ; 
and its oil-pressing industry has made very marked progress in recent 
years. The mere mention of such important areas and towns is all 
that we can attempt ; but as the main questions dealt with in our report, 
such as the finance of urban and rural industries, the interdependence 
of .agriculture and industries, the relative efficiency of labour and the 
conditions under which it works, are perhaps not very dissimilar through- 
out India, we trust that the specimen descriptions which we have given 
in this chapter may be accepted as a sufficient introduction to the subject 
matter of our enquiry. We must, however, admit an exception in 
the case of the province of Burma. 


Burma. 

44. Conditions in Burma are, in many respects different from those 
prevailing in India, and many of our general remarks are not appropriate 
to that province, whilst our recommendations have been framed to meet 
the situation in India as a whole, and must be modified in some raeasiii'e 
before tlmy can be applied to Burma. 

The delta and the lower valley of the Irrawaddy, with tlioir lieavy 
Agricuitumi description. produce little but paddy. The villages 

are far apart and appear even smaller i;han 
they are in comparison vith the wide stretches of rice fields which, 
in the fully cultivated districts, lie between them. Gangs of agricultnrai 
labourers come over from India for the cultivating season, and there- 
after work in the rice mills ; hut this state of affairs is found onlv 
near Eangoon, Throughout the rest of Burma the people of the 
country carry out the operations of agriculture, and have extended the 
cultivated area with striking rapidity. The result is that the country can 
at present export annually some 2| million tons of rice from an area of 
little over 10 million acres under paddy, a position winch the natural 
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mcrease of the population, espeeially if accompanied by a diversification 
of cropping, may in course of time materially modify. 

The middle section of the Irrawaddy valley comprises what is known 
as the dry zone, with a rainfall irot exceeding 40 incites and often less. 
Here paddy is confined to low-lying or artificially irrigated itehis, and 
is a more precarious crop than in the regions of heavier rainfali. ( 'roppiiig 
is more diversified, and includes cotton in places, .sesaiuiim,, and various 
beans and pulses, usually grown as sole crops. Except-, in tht' ueigli- 
bourhood of the larger towns there are no roads, and the chief irieans 
of communication are the river and its creeks and, to a less extent, 
tile railways. We did not visit the portion of Burma lying abov'e 
Mandalay, where the rainfall is again higher and paddy once more pre- 
dominates. The excessive dependence of Burma on the paddy crop is a 
very marked feature of its agriculture. Even from this point of view, 
such dependence is undesirable, and a greater diversity of cropping 
would place agriculture on a wider and, therefore, a safer basis, and 
almost certainly provide raw materials such as cotton, ;jute, sugar- 
cane and oil seeds for local industries. Considering the great task of 
agricultural education and development that awaits it, the local 
Department of Agricuiture is conspicuously lacking in equipment, and 
possesses practically no organisation for the training subordinate stafi. 

45. Even in the plains and valleys there are wide areas of forest, 

Forests consisting of teak and other species, usually 

far from homogeneous ; in the hills, the unending 
jungle is only occasionally broken by clearings and villages. The reserved 
forests cover nearly 29,000 square miles, which yielded in 1915-16 only 
one cubic foot of timber per acre. The unclassed forest areas, of about 
114,000 square miles, are awaiting further development, either by their 
systematic exploitation as forests, or by being opened up for agricultural 
colonisation. The gross revenue from this vast property is at the rate 
of about eight annas per acre of the reserved forests, and the expendi- 
ture amounts to about four annas. Obviously, there is room for 
enormous development. Alongside of the numerous tributaries and 
creeks a fair amount of timber has been extracted, mostly teak, whi.h, 
being lighter than water, is easily floated out in rafts. The very 
valuable hardwood timbers have scarcely been touched, except in the 
case of a few species, and these only to a limited extent and mostly 
for local consumption. The timber for export is mainly teak and is 
almost entirely removed by private firms who hold lo-year renewable 
forest leases. Such temporary roads and railways as are required are 
put down by these firms. The possibilities of the -forests are thus not 
only inadequately exploited, but are imperfectly known, and the 
evidence tendered to us goes to prove that the expert forest staff 
requires reinforcement even more urgently than in India. 

46. Among the organised industries of Burma are pa<ldy milling, 

the timber trade, the extraction and refining 

Orgasusea milustries. „ .. , . ,, . ® 

of mineral oil, and various other mineral 

ventures, the most important of which in their ultimate bearing on th(3 
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industrial development of India generally, are tlie running and treat- 
ment of tlio lead, silver and zinc ores of the Bairvdwin. mine in tiro NoTtliern. 
Bhan Bl.:'d:c;4, and tlie wolfram and tin mining of soutlicrn Burma. ‘Tlie 
preparation of rice, timber and oil for export and coiisiimption mainly 
aentres in Eangoon, wbicli is tire capital and tlie main port of Bnrnia 
and is conveniently situated for the receipt of produce iiom the railway 
and the Irrawaddy river alike. The trading and industrial population 
o:E Eangoon is, to a strildng extent, non-Bunnaii. The export and 
import trade is in the hands of European, Chinese and Indian firms, 
and tlie industrial processes are mostly carried on under European 
supervision and ndth European capital. The latter remark applies 
also to tlio extraction of timber and oil and to the mining indiistiu' 
generally, Tlie fact that most of the incluslirial and trading opmations 
of Eangoon .are on a large scale lias prevented the Burmnn liitherto 
from taking ouy prominent share in tliem, and tlie great increase in 
agi'icultvire has hitherto absorlied most of his energies. Except in those 
towns which are based on trades or industries of modern growth, tlie 
urban population is, speaking general^, not gaining ground, a fact 
which is in its turn due to- the large areas of fertile waste land hitherto 
available to the settler. The absence of congestion in the quarters 
occupied by the operative classes in Rangoon is a welcome feature which 
deserves note in passing. 

4-7. The small indigenous industries consist of weaving (mainly silk), 
wood carving and carpentry, lacquer working, 
Small ssstlus- nmtal working and pottery. They present 

several features widely differentiating them in 
character and organisation from the corresponding industries in India, 
Considering the size of the industries tliemselvo,s and the number of 
persons engaged in them, a rolativoly large proportion of tlie articlei 
produced appear likely to command a sale in other part.s'of the world. 
Wii-cther this is duo to the greater skill of the Burraan artisan, to liis 
distinctly liiglier standard of comfort, or to tlic fact that his indigenous 
arts hn;ve so far been less afiectod by the pcnotratioii of wostorn 
maniifactui'cs, it is diffioult to say. 

Women in Burma take a large share in d.oraestic 'iiidn.strios ; th.ey 
weave ornate fnlirics, and carry out with their own hands many o.f tlie 
mo.st diffleult and slcillod processes in otlier industries. Incidentally, 
tlicy perform for -their own liousehokls the work done, in India, by rjar- 
bers, wasliermen, water carriers and the like. Another vory notewortliy 
feature and ojro which should facilitate measures for the impj'ovcment 
of many minor industries, is the fact that the village artisan is not, as in 
India, part of the village system. Weavers, it is true, tend to form 
separate colonies in most parts of the world, but in B-nrma potters, 
blaolrsmitlis, carpenters and cobblers are found in gi-oups, which supp/ly 
areas limited only by the portability of the article made in relation to 
its value. 

Although tlie Eiirman does not compete with, or to any large c.xtent 
invest in, tlie consicb'-rable organised industries of Rangoon, lie is far 
3 ? 



Irora, backward in csiablisliing small rice, timber aad oil mill:; nj) 

country, a brancli of development wbicli may be expected to expand as 
tlio nioro fedilG waste areas come gradnall}^ under oceripatiori. Tlte 
Burnuiu has no prejudices or traditions to deter him from industrial 
•\Y!.)i'k, and there was evidence fortlicoiiiiiig to show that, although 
iiicxpcrioneod in.biisiiioss and account keeping, he has distinct possibilities 
as an iiidiistrialist. 

A serious handicap to local trade and industries up country is tli.e 
ubBoncG of banks ; for instance, the only branch banli in the Irrawaddy 
valley is one a,t Mandalay. The fijiancing of trade and of sucli. industries 
o,.s exist is in the hands of Madras Nattiikottai Chettios, who charge very 
high rates of interest, and replace their agents as a regular practice every 
three years, which is apt to toll hardly on their clients. Co-operative 
banking has been jsushed relatively further in Burma than in any ofciier 
Indian province, and extends not only to credit, purchase and distribution, 
but even to jyroduction, e.g., of sleepers and road metal by Burjnan 
■petty contractors, wlio were previously in the hands of Chetties ; whilst 
evidence placed before us showed that in one district a small agricultural 
banlc had achieved considerable success. 

48, There is, however, one striking natural deficiency in Burina to 

Ltrk ■n? <’@=1 Vvhich we must refer. Although the count ,y 

has not been fully explored by geologists, it 
seems probable 'thid it contains but little coal, and that mostly of poor 
quality. For f'ucl, the local industries must either pay the liigh price 
of imported coal, hum wood, or use oil. Y/ood will probably come 
into more extended use iil future through more economic processes, but 
timber has a competing value in other ways. The existing oil fields are 
also being rapidly drained, and the new ones that have been tested, 
show no signs of replacing the three main fields of Yeiia'iig.yaung, Yenaii- 
gyat and Singu. Thus, for the future, Burina must look to the greater 
utilisation, of water power, aud here, as iii India proper, it is desirable 
to organise a hydrographic survey, so as to bo ready to meet inclustrial 
demands of the future. 



CHAPTER in. 

Eaw Materials for Industries. 


Agricultural Products. 

49. In order to complete tliis general picture of the industrial posi- 
tion in India, it is necessary to give a brief 
” account of the raw materials and natural faciH- 
ties available. 

Altliougli it must be. clearly recognised that Indian industries arc 
now, and will be in future, chiefly based on tbe agricultural products of 
the country, we find that, important and valuable as they are, much 
still requires to be done for their development. The extent to which 
they are manufactured whether for export or internal consumption, 
instead of being sent out of the country as raw materials, can, in some 
cases, he largely increased ; and the Agricultural Department will find 
great opportunities and sometimes an urgent necessity of improving the 
output and quality of many Indian crops. In the case of cotton, a note 
appended to this report (Appendix B) will show the Indian and world 
position of this crop. The quantity of short- 
staple cotton raised is much larger than is neces- 
sary to supply the demands of the Indian mills, and a surplus is avail- 
able for export, which foreign countries readily take. At the same time 
the Indian mill-owners are beginning to feel that, if they are to enjoy 
an appreciable share of the more profitable trade in finer goods, more 
laiig-staple cotton must be grown in this country. The external demand 
is mainly for raw cotton and is rendered elective by the imposition of 
tariffs in the importing countries, which has severely restricted the 
development of the Indian export trade in cotton goods. The note also 
illustrates strikingly the necessity for further botanical research. It has 
been left in its draft form, as it has already been seen unofficially by 
the Government of India, by whom it was used to support their propo- 
sals for the appointment of the Indian Cotton Committee of 1917-18. 


50. Tu]‘ning to sugarcane, although India possesses a larger acreage 
Sisiarsane under this crop than any other country in the 

world, her imports of sugar have grown in 
recent years with very great rapidity, and, before the war, were exceeded 
only by those of cotton manufactures. The obstacles in the way of 
increasing local production lie mainly in the poor type of cane and the 
inferior cultural methods in the principal cane areas, the United Pro- 
vinces, Bihar, Bengal and the Punjab ; and in the very small holdings 
on which cane is grown, with the consequent impossibility of securing 
the regular supply requisite for a modern central factory. The position 
las been examined in a separate note (Appendix C). 
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Cotton lias recently been tlie subject of attention by tbe Govern- 
ment of India, owing doubtless to its importance from the point of view 
of the world supply. But sugar is, of almost equal interest to Indian 
consumers, and may, we have shown, prove the foundation of a great 
Indian industry. We think that the facts which we have collected 
regarding these two crops, though they include nothing that is not 
already well knowm to students of the subject, are sufficient to prove the 
necessity for a close investigation of Indian industrial crops, and for the 
creation of scientific and industrial departments of Govermnent fully 
equipped to carry on such work. Rich results are already being ob- 
tained from the work of the Ag-ricultural Department ; but hitherto, 
owing to the lack of staff, there has been no concentration of effort on 
the crops -which a'fford products s-uitable for local manufacture and are, 
therefore, potential creators of wealth for other classes than the agri- 
culturist. 

51. Among fibre crops, in addition to cotton, there are jute, sann 
hemp (Crotalaria juncea), Bimlipatam jute 
Fibre (Hibiscus cannabinus) and various others of less 

importance. Jute is already very fully ex- 
ploited from an industrial point of view, though many possibilities exist 
of the improvement of the crop itself. About half the crop is manufac- 
tured in the country, enough to cover its internal needs many times 
over. Of the other fibre crops, there is little or no organised manufac- 
ture in India at all. Although these are far less important than jute or 
cotton, they have in some cases valuable qualities, and can be made into 
artieies for which there is a ready demand. There are also fibre crops 
such as sisal hemp, flax and rhea, which, though suitable for India, are 
either not grown in the country at all, or only to a very limited extent, 
and some of these, such as flax, are required for manufactures of national 
necessity. 

62, Oil seeds are extremely important, both from the agricultural and 
from the export point of view. The areas 
‘ covered by the principal oil seeds and the pre- 

war value of exports are shown below. 




Area in 

Value of 

Orops. 


OGO acres. 

exports 


1913-14. 

Rs. 000. 
1913-14. 




. Kot- sliown sepamtely. 2,05,00 

Copra . 


Ditto. 

1,65,06 

Cotton 


. 15,844 

2,12,51 

Oroundmit 

. 

. .. 463 

4,88,1-1 

Linseed . 


, . 2,268 

6,68,71 

Eapo and mustard . 


. 4,083 

4,47,37 

Sesamum 


4,278 

2,70,43 

Total non-essential oil seeds 

14,668* 

27,50,06 


Esolu cling copra and cottou. 
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A very lari:;'e proportion of the produce is exported; mnc'ii of the 
})alaiice, is crashed either b}?" small power plants or in eoiiiilry bnllock 
juills, the latter of which arc very inefficient in oil extraction. Tlic few 
mills of more mo<lern type have found great difficulty in marlrt'ting their 
cake locally, and have also, in some cases, made sorions mistakes in 
their technical management or business arrangements, in the absence of 
proper advice. Little has been done hitherto by the over-burdened 
Agricrdtiiral Department to improve the local types of oil-producing 
])icants or to investigate the conditions under wddcli the oil is formed in 
the seeds. The methods of oil extraction have been equally neglected, 
and we recommend that this important matter should be examined by 
the expertvS who, w^-e hope, will be available in the future. We recognise 
that the success of lai-ge-scale mills producing oil for export depends 
not only on tlie skill with which they are worked nnd on improvements 
yet to be elfected in the ineans of transport (such as possibly the adop- 
tion of carriage in bulk), but on an even more important factor — the 
tarifi- policy wTiich may be pursued in India and elsewhere. The pro- 
posals that wo arc making to provide scientific and economic assistance 
shrnikl enable increased attention to bo paid to the improvement of 
Indian crops, and our recommendations regarding the provision of 
facilities for the purchase of machinery and plant should lead to a great 
development in the methods of preparing them for the market. 

53. In the case of hides, it is a well-known fact that the majority 

and laaihflr tllC Wa.V CXportcd tO 

Germany, and that the export hide market of 
Calcutta was entirely in the hands of German firais or firms w'ith German 
affinities, who w'ere bound by trade arrangements to sell to the continent 
through a ring of German dealers at Hamburg and Bremen, 

In Madras, the export of raw hides is negligible, but large quantities 
of both hides and skins are shipped in a lightly-tanned condition. As a 
result of the ineasm’es introduced since the outbreak of W'ar to stimulate 
the export of ‘ East India kips, ’ as these liides are called, this industry 
has made a considerable advance. In Bonilu)", there are a few tanneries 
wdiicli prepare hides for shipment in a similar fashion. Iii addition to 
the valuable trade in raw hides from Calcutta, large quantities were also 
exported in a raw' state through Karachi and Eangoon. The export of 
raW' skins is considerable from all ports, especially from Bombay, Karachi 
and Calcutta. 

The village tanner finds that the continued rise in prices is placing 
local hides co an increasing extent beyond his reach. His methods are 
in an}' case exlreincly inefficient ; he has been justly described as '' making 
a good hide into bad leather’ ; and there seems little hope that his in- 
dustry can or wdll ever deserve to be saved. The organised tanneries 
vary in size and efficiency from large concerns employing upwvards of 
2,000 bands even before the war, to the numerous Indian-managed 
tanni'.ries, the smaller of which employ only a few dozen riicu. TIic 
princlp.al difficuHw^ at present is the lack of organisation nnd exiiert 
skill. ' ‘ 
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chrome taiming so far iias made comparatively little headway iii 
India, (diiolly owing t'o the fact that its processes are highly' technicai, 
rccjuiring clieniicai kiimvledgc and an elaborate equipment of machmery. 
Xhogress in receiit years, however, especially since the outbreal; of war, 
has been more rapid, and considerable quantities of special forms of 
chi'omc leather, for •which the Indian hides are paiticularly suitable, 
have found a ready market in London. 

Vegetal)Ie tanning materials of good, though unequal, quality a, re 
found in most parts of India. The two chief agents used hitherto ha ve 
been hahid (gioacia arabica) and avamm (Cassia anriculata) bark. l)hi- 
divi (Coesalpinia coriaria) and liiyrabolams (Termiiinlia ehebula) are in 
local demand and are also very largely exported. Mangrove bark is 
available, in Bengal and other places along the sea-coast. Numertius 
other trees and shrubs arc also used in different parts of the country by 
village tanners, and their properties are no-w (1918) being systematically" 
investigated under the orders of the Indian Munitions Board, But th.e 
maebiuery for the collection of vegetable tauniiig agents is not at present 
sufficient to produce a supply adequate to the largely increased demands 
which arose, ovriiig .to v/ar conditions, in tlio y'car 1910 and ou'wards. 
The preparation of tannin extracts has been tried from time to time, 
and generally vithout much success, but the conditions ■under which 
such attempts have been made were not satisfactory", and should not 
preclude fuithor -work in this direction. 

54-. li’ero, again, the exclusion of the (picslion of tariffs from our 
terms of rcfoience renders us unalrle to lecommend any complete scheme 
for dealing with the situatio3'i ; but we are decidedly^ of opinion that an 
important feature of any such scheme must be the extension and improve- 
ment of the tanning industiy, both in respect of the lightly-tanned hides 
of Madras and the completely tanned and curried leathers of the large 
Indian tanneries in Cav'npore, Bombay and elsevvhere. We recognise 
that, among other initial difficulties, this industry will be exposed to 
the risk of organised competition frcfln hide exporters. It must, there- 
fore, in any case be established on a considerable scale, though it v/ill be 
impossible for India to tan all her o'wn hides for some time to come. 
We also recognise that India will, for an even longer time, be unable to 
consume all the leather that will be produced by^ an extension of the in- 
dust ly on a scale sufficiently large to withstand the competition of 
exporters of liides, while tariff bars against the importation of leather 
exist in many^ foreign countries which admit hides freelyn 

In view of the importance of the question, we have prepared a 
separate note (Appendix D), discussing the position in detail and em- 
bodying certain clelinite proposals. 

Minerals. 


55. 'The -nature a'lul extent of the mineral deposits of India have been 

■ .. . „ , , systematically examined by tlio {.leolugical 

India's rsunsras lesearses. y -n j m i i f 

burvey Department, although it has been 
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impossible for it, witii limited funds for establishment and prospecting 
equipment, to cany its investigations, except, in verj?" special cases, to a 
point which would warrant commercial exploitation without furtiter 
detailed enquiry. The mineral deposits of the country are sufficient to 
mamtain most of the so-called " key ” industries, except those tliat 
require vaiiadiiim, nickel and possibly molybdenum. 

It is unnecessary here to repeat in any detail information which is 
already available to the public in the records of tlie above department. 
As lias already been shown, Indian coal is very unevenly distributed and 
generally poor in ({uality. The deficiency is especialiy noteworthy in the 
case of ^Madras and Bombay, Iron ore is found in many parts of the 
Indian continent, but the mstances in which ore of good quality exists in 
suitable proximity to satisfactory coal supplies are not very numerous, 
though sufficient in all probability to warrant large extensions of the 
existing iroji and steel works. A rich deposit of lead and zinc ore exists 
in the Shan States of Burma, but, although the mine is in active oper- 
ation, no attempt has hitherto been made to smelt the latter metal in 
India. The copper ores of Singhbimm, a district of Chota Nagpur, have 
as yet scarcely been exploited, although a mine has been developed and 
smelting works have been erected and have already started operations. 

. High-grade chromite is produced in large quantities in Baluchistan.’, The 
bauxite deposits of India, the best and largest of which are found in the 
Central Provinces, were made known to the public by the Geological 
Survey some years ago, but have not yet been used as a source of 
aluminium. Manganese ore is extracted in very large quantities in the 
Central Provinces, and to a less extent in Chota Nagpur, Bombay, 
Mysore and Madras. At present it is mainly exported in a raw state 
to other countries, although the two existing iron and steel companies 
have, since the war, maimfactnred considerable quantities of ferro- 
manganese. 

South Burma is one of the richest sources in the world of tungsten 
ores, occuiiing ui the form of wolframite, the best known ore of this 
metal, wliich has now become almost indispensable to mechanical engi- 
neering as an ingredient in “ high-speed ” steel. Tin is also found there 
and in other parts of Low’-er Burma, and successful dredging operations 
are carried on in Tavoy. Ores of antimony are found in the Shan States, 
in Tenasserim ami in Mysore, but none of these has yet been successfully 
exploited. 

56. India also takes the ffist place among the mica-producing ooun- 
Mlea. of the world. A, The Bihar mica is of the 

highest grade so far raised in large quantities,,' 
'.rbe mineral was, until recently, won almost entirely by small workings 
but some of the larger firms interested are now beginning to apply more 
scientific methods. Micanite has already been made experimentally at 
Kodarma, and -works will probably be established on a permanent basis 
before long ; it is also manufactured in the East Indian Raihvay -work- 
shops at Jamalpur. 
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57. Oemenfc works have been started at Madras, Buiicli, Porbandar 

« . .. and Katni. The factories arc equipped with 

em m po ry. piaiit of modern design, and the quality of the 
cement produced is officially reported to be satisfactory. They are, 
however, only able to meet part of the Indian demand, and though the 
cost of maimfaotiire is believed to be low, the price of this commodity 
to the public is still controlled by the rates at wffiicli it (3an be imported. 
A suiiicient rediiotion in the price of cement wmnld lead to a great exten- 
sion of its use, especially for lining irrigation canals and ehaniiel.s with 
the oh] cot of preventing waste of w^ater. 

Experiments in the suitability of r’^arious clays for pottery purposes 
have recently been ooudiicted in the Bombay School of Art and else- 
where, ■with results that should be made more wddely biowui. 

58. Baud and lime suitable for the manufacture of glass occur in many 

parts of India, but hitherto only partial success 
has attended the working of the few glass 
factbries that have been established, while failures have been frequent. 
But it by no means follows that glass cannot be successfully made in 
India. What has been most conspicuously lacking hitherto has been 
a complete and s„vstematic investigation into the economic possibilities 
of glass making in the different parts of India, including the price 
of fuel and raw^ material, and the distance and extent of markets. The 
prospects and position of the glass industry in India generally form the 
subject of a separate note (Appendix E), which clearly demonstrates the 
necessity of considering not only the economic but also the technical 
side of a new venture, and of employing a number of specialised 
experts before taking up a complex industry. 

59. India possessed at one time a practical monopoly of saltpetre? 

Saltsgtre which is found in the plains of Bihar, the United 

^ ■ Provinces and the Punjab, and extracted and 

refined by indigenous methods. Owing to its occurrence in admixture 
•with salt, its preparation has hitherto been safeguarded by various 
excise precautions, which are alleged to have weighed heavily on the 
industry, though it has expanded greatly under the stimulus of increased 
prices during the wat. Indian saltpetre had previously been supplanted 
to a large extent by the potash mines of Germany and the nitrate deposits 
of Chili. A separate note on this industry a Iso (Appendix F) is a'fctar'hed 
to this report. 

Forests. 

: 60. 'ITie area of forests under the control of the Forest Departiueni 
- . i A , t Sir in 1915-16 was 249,000 square miles, of -which 
^^%OTef«meaUor 0 sfs. 59,205 square miles were reseryed. The total 
outturn was 286 million cubic feet of timber 
and fuel, and minor produce valued at Rs. 116 lakhs ; of these 179 
million cubic feet and Rs, 88 lakhs worth of minor produce came from 
the reserved forests. This gives a yield per square mile of 1,149 cubic 



feet of limber aiifl fuel, ajitf minor produce valued at 11,'^. I'i' isuin all 
classes of forest ; and a coiTCspoiuling yield of 1,809 cubic feot, and 
Ks. 90 iG.-peetiveiy from reserved forests only, Jfor tlic forosb 

produce of Native States, no complete figares exist. India imported 
i)C,000 tons of tiinijer valued at Ks. 74 laklis in 1913-14, the last year 
before tbe war. In spite of freigiit difficulties, tliere has not been iunch 
relative decline under this head during the vrar years, a fact which shows 
the necessity to India, under present conditioiiw, of these imports. 
Against this (according to Statement No. XV of the Statistics relating 
to Forest Administration) the exports of forest 'pi-oduce in the same 
year wore vaiued at Es. 454 lakhs. The largest items of this total, u/s',, 
caoutchouc (Rs, 79 lakhs) and lac (Us. 190 lakhs) are by no means ex- 
clusively, 0 ]; ill tliG former case even chiefly, derived from Government 
forests ; the piiiieipal export which can be assigned viioily or mainly to 
this source was teakg valued at Es. 78 lakhs. The value of other 


timbers (excluding sandalwood) was only Es. 7 lakhs. 

Tiic follorving figures illustrate the financial aspect of forest manage- 
ment. In addition to forest produce removed free or at reduced rates, 
valued at Es. 85 lakhs, the total receipts of the Forest Depaitment for 
the 5 car 1915-10 amounted Ui Es. 310 laklis, and the expenditure to Es. 
173 iakhs, yieliiing a surplus income of Es. 132 lakhs. The expenditure 
on roads and Imildings was just undcL' Es. 12 ialihs, though in tlio last 
year of peace it amounted to Es. 18 lakhs. To these figtiies should, 
piesiimabiy, be added a share oftliecostof the supervising stall shown, 
under the head of administration ; but, on t.lio other hand, a large 
amount of the expenditure must presumably have been on account of 
mai.ntenaiice of existing works. The importance of these figures arises 
from the strong evidence received by us in many provinces of the inade- 
quacy of the forest staff for the work of exploitation and commercial 


development, especially in the higher grades, and of the urgent need for 
improved forest communications. The expenditure on the Imperial 
Forest College and Central Research Institute w^as only Es. 2-87 lakhs, 
much of which was, moreover, incurred in the training of recruits for 
the department. 

61. As the above figures wfill have shown, the national forest estate 
_ is of vast extent and value ; but a scrutiny of 

^ output per square mile proves that its actual 

yield has hitherto lagged far behind its possibi- 
lities, and is, in jnost areas, greatly in defect of what the natural incre- 
ment must be. The chief needs of the Forest Department are un- 
doubtedly the development of transport facilities ; the exploitation of 
the forests on more commercial lines ; and the exfccnsioii of research and 
cxpoi-imental work which should, wdien necessary, be carried out on a 
larger scale and under commercial conditions. Ail these deficiencies 
point to the necessity for more staff. . 

Turning first to the question of communications, wo find that those 
portions of the forest estate which are favourably situated for export;, 
for industrial exploitation or for the very important agricultural demand, 



rsave ]>r^r‘,n viiilisnd somo.timcs too fiilly, biifc gonoiollv, in tlie 

al)Ks"’iv-o (if n i»rrfpor sypiteni of trOrOspoft, uofc on the most ecosiomicai 
liucM. The iiu'-k oi faciiiti<;s leave, '3 valiiahle and exten- 

sive ei-ea ;3 ol idi'cst, csjiceially in Bui'ina. in x\ssain, in the IlinialayaB 
and ill tile Lilly tracts of the \Yest coa,st, very largely unexploited, while 
quantities oi; fc'iinber are imported hy sea from distant countries. The 
difficulties of transport in these forests, remote from commercial centres, 
arc great. Many ^miirablc timbers do not float, while water carria,^ of 
tho.se that do is rendered diflicult by the intermittent nature of the 
streams in mfuiy parts ; or by obstructions in tho hill .sections of river.s 
witJi a iierennia,! water siqiply. In most forest areas, railways, ropeways 
and traiu'.uays are non-existent, whilst oven passable cart roiidu are often 
wanting. VHnindties of i.liese kinds liave, however, been .successfully 
ovcTC(ime iii other countiie:-', ntnl wo .see, no reason wdu/ tiny .should nut 
be conquen^d in liidin. .also. 'We, understand that, to rlr-.-d wii.ii special 
prnlilems of this nrd'.nre, the tlovornmont of Tiulia are contemplating the 
recruitment of a number of forest ongincera from count,ric.s wLo:i.‘c forest 
engineering is iiractised on a large scale, and have held that ordinary 
work such as the construction of roads, buildings and simple tramw^ays 
can be carried out by the forest staff, wnth .such assistance as may be 
necessary from the local Public Works officer,s. To the first of these 
propositions, as a temporary measure, rve de,sire to lend our hearty 
support ; but as regards the second, we consider that the heavy rontine 
duties of the existing superior forest staff, in connection with the con- 
servancy and improvement of the forests and the exploitation of their 
produce, render it impossible as a rule for such officers to devote time to 
the question of transport facilities. It would be more economical to 
emplor?- a fnll .staff of forest engineers, in which experts in special forms of 
forest engineering vT-ould eventually be included, grad<3d in such a way 
a,.s to make the pro.spect,s of such a, .sepajute br .nch of the Forest Service 
in itself sufftciently attractive. We propose ])elov/ that the extraction 
of so, me classes of fore.st produce .should bo undci'takeu tlu’ough tlie 
agency of this .stair, - . 

02. Another important deficiency to which ova desire to draw^ atten- 
tion i,s the absence of information of commercial value regarding the 
products of tli.e forests and of commercial metliod.s in rendering them 
availrible far inclii,strirdLst.s. | We would refer sj>ecia.]ly to the advantage.s 
■which -would arise from ]>ubt'mg tho timber on the market a,j jut as po.ssiblc 
iii th,o iOi'in of staiidaj'd .scantlings. In certain case,s, espnc.irdly in Burma, 
the exploitation of timbers has been handed over to private agency on 
io'iif; leases : tho Forest Department claims that such an arrangement is 
peoiniiaril}’ di.sadvantageoiis to Govermneiit, and there i.y evidence to 
show that pris’ate firm,s are iinwilling to remove or unaljlo to find a 
mavlcet for tlie less known timbers which are- usually too lionvy to float. 
'We f. onsider that Oovornment should have at its dispjo.sad a staff which 
will e.nahhi it lo play a more direct part than hitherto in the exploitation 
of its own forcs-t estate, in order to obtain a larger share in the afield 
tlio'. e.of a:id to ensure a fuller use of the many valuable species liitlioito. 
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mitouclied. Tlie members of this staS need not be trained silviciil- 
t iirists ; they would he generally guided in their selection of timber for 
rsmoval by the direction of highly qualified officers of the regular forest 
staff, under whose orders they would work. They should be capable of 
judging whether a particular tree is in a condition that will repay exploi- 
tation ; but for the rest, their work in organising the removal of timber 
would be a form of engineering, and would bring them into intimate 
touch with transport cpiestiohs. They might thus suitably form part 
of tire service of forest engineers which we have just proposed, Tliey 
would not be directly concerned with the selling price or the marketing 
of timber, matters which would he dealt wdth by selected forest officers 
on lines suggested by us below. It will, of course, ])e^'an(lerstoocl that 
the employment of special men for the collectioTi and removal of forest 
produce ulll only be necessary in certain special cases, where tlie value 
of the timber and the difficuities in the way of its extraction warrant 
such a course. Due provision .should ])o made for the future training of 
Indians in this country as forest engineers for ordiuai-y and for special 
classes of work. 

Timber removed under Government agency, otheiuvise than to fill 
definite orders or for local consumption, wuli require, especially in the h 
case of the less known species, special arrangements to bring it to the 
notice of consumers and render it available for them. The officers, con- 
trolling depots established for this purpose should be selected for their 
commercial aptitude, and should keep in close touch with the various 
Departments of Industries and through them with consumers. 


63. In respect of the third requirement of the department, research 
and experimental work, -we consider that the 

equipment of the Forest Besearch Institute 
research and commercial , tvi t-. • i n • Vv.-- > . 

exploitation. Dehra Dun is wmolly insumcient. We 

observe that jthe Inspector-General of Forests 
is of opinion that the staff should include (1) a wood technologist, (2) a 


pulp expert, (3) a tan and dye expert, (4) a minor produce expert, to be 
employed on research work only\ We agree generally with these sugges- 
tions, so far as they go, aiid-'\fe propose in Chapter IX a scheme in 
accordance with which suitable specialists uull be available for research 
ill these subjects. Somethi::g more is, however, needed • there is a very 
marked absence of a practical link between the work of the laboratory 
experts at the Forest Research Institute and the development of success- 
ful commercial undertakings. A forest economist was appointed to 
supply this link, but the difficulties of the position and the variety and 
extent of the duties which have fallen to the lot of this officer were at the 
outset inadequately estimated. At present he has only one assistant 
and has to share with the other research officers the services of a single 
chemist. The Forest Economist is expected not only to have a basic 
Icnowledge of forestry, but to know enough of the chemical, drug, oil 
and other trades to give adequate answers to all sorts of miscellaneous 
enquiries, as ivell as to detect and follow up promising raw materials. 
The prese li arr.augement by which a single officer is detached for a task 
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rtiat requires tlie knowledge of a dozen specialists, is ni>t only unfair to 
the individual but eminent^ unsatisfactory to the department, 

64-. Several instances have been brought to oiii’ notice illustTating the 
possibilities of the commercial development of 

various descriptions of forest produce on new 
Iriis aepenasnt en fsrsst i ? m i i i 

pr©iliisis= the failures and successes recijrded 

seem, in our opinion, to point clearly to the 
c-uirect solution. We will first therefore briefly describe them and then 
formulate our proposals. 

The Bulletins of the Forest Department are ofttui of great value, hut 
one issued some years ago regarding tire suitability of Indian tim])ers foT‘ 
match making has })een cited feelingly by "se veral witnesses, a.s an example 
of the danger of rocomnieiidations based upon incomplete eiicpiiries, 
especially in the absence of data obtained from actual practical experi- 
ence. 

Some preliininar}" work has apparently been done in coniiectioii with 
thq antiseptic treatment of timber.. But we believe that this has not 
been carried out on a scale and under conditions that v-ill give results 
on which action can be taken commercially. 

.Very definite recommendations have been made as to tbe suitability 
of bamboos for the manufacture of paper pulp, and excellent paper lias 
been made from such pulp ; but even before the war, business men were 
obviously reluctant to develope the concessions that they had obtained. 
So far as can be ascertained, the reasons for this hesitation were the lack 
of adequate information regarding the cost of transport of the raw' 
material and doubt a.s to the capital outlay necessary on plant and 
machinery, coupled with uncertainty as to the cost and quantity of the 
chemicals required in the maimfacturing processes. Finally, there was 
a fear lest the infant undertaking might be crushed by the dumping of 
w'ood pulp from Scandinavia or North America, and there was the know'- 
ledge that Japanese experiments in this direction had not proved success- 
ful. The position of paper pulp in India after the -war will undoubtedly 
depend very largely upon the maiiiifacturiiig conditions in other coun- 
tries, upon fiscal regulations and upon the cost of transport over, seas. 
It would appear, therefore, if the above line of argimieiit is correct, that 
we have hero a good case for a Government pioneer factory. It might 
or might not prove commercially successful ; hut it rvould certainly, if 
properly managed, provide adequate data to determine the commercial 
possibilities of the bamboo as a source of paper pulp, w’hen normal con- 
ditions are re-established. 

The history of the attempts to establish wood distillation in India 
also indicates the desirability of an organisation for commercial experi- 
ment, such as is now under discussion. The subject w'as independently 
taken up by tlie Director of Industries in Madras and by the Superin- 
tendent of the Government Cordite Factory at Aruvankadn. Later on, 
these two officers co-operated ; but their proposals were general^ view'ed 
by the Forest Department with misgiving, and no useful assistance was 

m 



reiitlciGcL Tlio Brt'frjGCt of wood distillation has been treated tLron.gbout. 
as a matter of aeadcmio interest rather than as ono of vital inix^ortance. 
The result has been that India has failed to establish an indiistr}^ which, 
at the present time, 'would have been of the greatest national value. 

\To see, therefore, that some link is needed between the research 
onicers and the commercial public, to create confidence aiiiong tlic latter 
in the results obtained by the work of the former. The type of mind 
best fjnahfied to imdertake scientific research is probably the least 
ada'pted to deal 'with commercial matters. 

05. Instances of the correct method of dealing with problems of this 
sort, however, are not wanting, and in two cases 
Sae£gss^Gf^_cmm^m£tSi,S(js j^.|. success has been acliicved, thoirgh 

" here tod their history confirms ns in oni? views 

as to the uec(^SBity f<:»r closci co-operatkm between the prclinvioary scien- 
tific reseai:ch and the snb'Seqnent commercial development. 

Tlio boginuiiigs of the present resin factory at Bhowali in the United 
Provinces, date liack some 27 years. We understand tliat it received 
assistance in its later stages from the Research Institute ; but originally 
in the absence of any officer with an expert knowledge of turpentine 
distillation, it was developed on a system of trial and error, with conse- 
qirent waste of money, and is even now far from satisfactory. On the 
other hand, the factory at Jallo, near Lahore, has attained a much greater 
degree of success in a far shorter time, not so much from, any help it 
derived from the experience of the Bhowali factory, as because the officer 
who was to design and work it was given the opportunity of acquiring 
expert knowledge of turpentine distiliatlon under commercial conditions 
in other countries. 


- Before leaving this subject, we desire incidentally to draw attention 
to the fact that both the turpentine and the rosin produced at these 
factories difter in cliemical constitution fi-om the corresponding sub- 
stances produced elscwlici’G, ^and to the opportunities presented by this 
fact for a fresh series of researches to discover the precise nature of these 
difiereiiees, and whether these may not perhaps indicate the existence 
in the Indian products of substances of special commercial value. The 
continuance of research in such cases is most desirable, not only in the 
hope of fresh discoveries, but in order to forestall possiltle competition. 

(16. Eefereiice may also be made appropriately to the success achieved 
in the dislillatinii of sandalwood oil by the Mysore Government. In 
this case, the work was initiated by the State Department of Industries 
consequent np<.>n the dislocation of the trade in sandalwood, which, ensued 
soon after the ont break of war. Tho preliminary investigation.s were 
made by the Director of Industries with the assistance of the staff of 
the Applied Chemistry Department of the Indian Institute of Science. 
It was necessary to get results quickly, and the resources of lioth the 
State Department and the Institute of Science were concentrated on the 
probleu\s wliicli arose. Subsequent developments, due to the prolonga- 
tion of the war and the enormous rise in the cost of transport overseas, 



have rendorefl I'liis venture, for a time at aiw rate, nxtracjrdiiiai-ily pro- 
litable. It is mndei’stood tliat sandah'ood distil iatioix v'as also under 
cnquiiy in tlu^ Forest Besearoli Iiisfitiite, as the matter is of euusider- 
able iiit(‘reHt to tlie iforest .Departments of both ]\Iadras and, Ooorg; 
but tile Economic liranch of the Institute xvas ill-equipped to imderfcake 
the preliminary ijivestigations, and was further nob in a position to carry 
them out on, the scale necessary to create confidence and so warrant an 
investment of either public money or private funds in the establishment 
of the industry. 

The Forest Department has considered the possibility of utilising 
tan stuffs, and the Inspector-General proposes the appointment of an 
expert for tans and dyes. Work is, however, already going on in con- 
nection with the organisation for improving the tanning industry under 
the Indian Munitions Board, for the preparation and testing of tannin 
extracts on a commercial scale ; and this close connection between the 
laboratory and the tannery seems to be the correct method of tackling 
the problem. 

67. Although there is much that can be done by the Forest Eesearch 

. „ Institute in discovering nossible products of 

value, m obtaining and disseminating inform- 
ation regarding their distribution and quality, and in testing them in the 
laboratory, it seems clear that an organisation of a different nature is 
required to ascertain the results of treating them under commercial con- 
ditions. It is not necessary that this organisation should be attached to 
the Research Institute or even in all cases be managed by the Forest 
Department, so long .as the necessary touch can be maintained. It is 
here, we consider, that Departments of Industries will be able to co- 
operate with the Forest Department, either by establishing pioneer 
factories, or, where these are not necessary, in placing the data obtained 
by the research oflicer before the industrialist in a way which will elicit 
his suppoit. In other cases, the suggestions put forward by the Forest 
Eesearch Institute might be taken up by other suitable departments or 
by private agency direct. ^ 


68. There are certain special industries sucli as the manufacture of 
pencils, matches, tea boxes, both ordinary and 
three-ply, and packing cases, xvhich require a 
continuous supply of suitable timber within a reasonable distance from 
the faeto.ries, this distance depending on the method of transport. As 
the species suitable for these industries do not as a rule occur gregari- 
ously, their concentration in plantations is strongly to be recommended. 
We understand that the Forest Silviculturist and local officers are engaged 
in studying the habits of these species, and tha-t the formation of such 
plantations has been commenced in Bengal and Assam. Similar mea- 
sures have been very effective in the case of fuel plantations of casuarina 
on the east coast and elsewhere in Madras, where the example has been 
largely followed by private enterprise. We have dealt further with a 


pnriinular aspect oi; this subject in Cbapter VI, where we cliscnas the 
various sources from wliicli power can be provided for industrial purposes. 


. Jaaian felisrles and their 
develspmgnL 


Fisiieries. 

G9. St.i'ihiug evidence was also put before us regarding the imniense 
future wbicb awaits a more active development 
of Indian fisheries. It has been abundantly 
demonstrated by the few investigations that 
have hitherto been conducted in Madras and Bengal into the possibilities 
of deep-sea fisheries, by trawling, netting or line fishing, that a very 
large supply of food can be obtained from this source. The dearness 
and irregular supply of fish in many cities and towns within a reason- 
able distance from the coast is a subject of general complaint. The 
fishermen are usually men of low caste, ignorant, idle and uneducated, 
with a low standard of comfort. They are mercilessly exploited by 
middlemen, w^hose exactions lessen the supply of fish and add greatly to 
its cost. In inland waters, various causes, such as the use of certain 
types of nets and fish traps, and the destruction of fish by the periodical 
emptying of irrigation channels, have had a most injurious effect on both 
the quantity and the quality obtainable. 

70. The Madras Fisheries Department has shown that much can be 
I ana r.* " douc to impi’ove the- methods of sea fishermen 

***" Dcpartmenif drying fish and preparing fish oil and fish 

manure, .■ As a result of its exertions, some 250 
small fish-oil factories have, been established along the coast, mainly by 
the fishermen themselves ; and still further improvements in the pre- 
paration of the oil have been worked out by Sir F. Nicholson, the Honor- 
ary Director. The possibility of preparing tinned and cured fish of high 
quality has been amply demonstrated on a commercial scale. Co-oper- 
ative societies have been started among fishermen, and seem likely in 
course of time to prove both successful in themselves and ’^valuable in 
developing a sense of self-respect and a higher standard "of comfort 
among their members. Much experimental work has also been done in 
connection vrith the stocking of tanJcs, rivers and canals with fresh-water 
fish and the cultivation of certain species in lagoon waters offers very 
promising prospects. We think that the Fisheries Department deserves 
even fuller support from Government, especially in the further develop- 
ment of deep-sea fishing. The capture, preservation and transport of 
deep-sea fish require investigation and demonstration on a commercial 
scale. An organisation for the marketing of the fish will also have to he 
provided. Owing to the present uncertainty of the reisults and the 
various difficulties interposed by the strong position of middlemen, the 
absence of refrigerating storage and other causes, there are many obstacles 
to overcome, and private enterprise is not likely to enter this field, until 
Government has fully /shown the possibilities of the industry and expert 
employes are available; The only attempt of which we heard to establish 
a private industry in fish on modern lines in this province, met with 


disaster owin<x to ignorance of, local, conditions, and the example is 
likely to prove deterrent unless {xovernment leads tlie way. 

Tko superior .staff of tlie. Madras Department consisted in 1917, in 
addition to the Honorary Director, of two Earopeans, the marine and 
piscicnltural experts, and three Indians, an oil and soap chemist, an 
assistant to the piscicnltural expert and an Assistant Director, a highly 
edncated Indian gentleman, himself of the fisherman caste, with Euro- 
pean scientific training. The extension of the operations of the depart- 
ment will, it may be expected, lead to the training of a number of addi- 
tional experts, whom piivate companies, when formed, will no doubt he 
glad to engage. The total expenditure on the department in 1915-16 
vsns Es, 1 , 83,600 against receipts of Es. 1,35,000 ; the bulk of the latter, 
however, w’-ere payments in respect of certain fishing rights winch the 
de];)ai'tfnent administers. 


71. The Bengal Department of Fisheries, which was till recently 
control of the Director of Agriculture, 
has at its disposal an amount less than a quarter 
of that expended in Madras, and employs only a European pisciculturai 
expert and two Indians. The work of the department has hitherto con- 
sisted mainly of a general enquiry into the conditions of fish life and 
fisheries in Bengal and Bihar and Orissa ; a few co-operative credit 
societies have been started, and various special enquiries have been 
made : but the impression left on the Commission was that the depart- 
ment was seriously in need of staff and funds, and that little satisfactory 
progress was likely on existing lines. There is no reason to believe that 
the possibilities in Bengal waters are in any way inferior to those which the 
Madras department has shown to exist ; but in Bengal, as in Madras, the 
fishing industry is carried on under very bad conditions. Organised 
private enterprise has not so far taken up the industry with any success, 
and the department appears to be out of touch with what little exists. 
We are very decidedly of opinion that the development of fisheries in 
Bengal should be taken up fully and energetically, and that the execu- 
tive staff of the department should be’ considerably improved and 
strengthened. 


We may remark that the Bombay and Burma Governments do not 
possess any Departments of Fisheries ; and we would suggest that they 
might well consider the desirability of establishing them. The latter 
Government in particular draws a revenue of some Rs. 30 lakhs from 
fisheries.'^ 


72. We see no necessity at this stage to propose the creation of an 
^ . imperial Department of Fisheries, but we think 

usisns. the^proposals that we are making regarding 

the organisation of scientific services will have a most important bearing 
on the improvement of fisheries in India. To furnish each of the larger 
pro’^dnees with the necessary complement of scientists would involve 
undue expense, and an incomplete equipment would be useless ; more- 


ovt'i.', 1:nere are several large river systems wliioli extend lute two or more 
provinceB, and tlie fish which frequent them <5annot In*, studied saiis- 
faetorlff I\y a pnrelj jwovinciai organisation. 

We therefore recommend that the Zoological Harvey he HtiVingiheiied 
l>y the addition of scientific ichthyologists Avho would work in close 
{;.onch with, and would occasionally be lent to, provincial departments. 
In this way they would soon accumulate a store of knowledge regarding 
the life liistori^ and habits of Indian fish, in the absence of which much 
of the work hitherto clone has been, and must remain, ineSective, 
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OHAPTEEJ?. 


Industrial Deficiencies of India* 


Indian industrial conditions outlined in tlie 
preceding cliapters would be misleading, unless 
we drew attention to the extraordinary extent 
to which the country, with its great industrial 
possibilities and requirements, is dependent upon outside sources of 
supply for the raw materials and manufactured articles necessary in the 
daily life of a modern civilised community. The existence of these 
deficiencies is prominently before industrialists and consumers alike at 
the present moment, and before presenting a list of them, we may briefly 
discuss their causes. 

74, The basis of modern organised industries’ in those countries 

where they made their first appearance, was the 
Causes af ticficiencies. manufacture of cast and wrought iron. \ The 
invention of the steam engine created the necessity for machine tools, 
to produce parts which would fit with sufficient accuracy to give smooth 
and efficient working. The existence of machine tools greatly facilitated 
the manufacture of standardised parts in large quantities, which were 
in demand for the mechanical j)rocesses required in textile and other 
similar industries. These large-scale manufactures increased the demand 
for industrial chemicals. 

But the course of industrial development in India has followed very 
different lines. ( The political and economic conditions of India in the 
past have created a large export and import trade ; and this trade has 
brought about the present industrial position. A large railway system 
and such other mechanical facilities as were" necessary for the prepara- 
tion and transport of produce for export have been Brought into exis- 
tence, but, in the absence of an existing iron and steel industry, with 
imported appliances. The great textile industries similarly rely almost 
entirely on imported pliant and spares.' The obvious need of having 
repairs done on the spot has led to the establishment of numerous 
eugineei'ing shops, without any corresponding equipment for actual 
manufacture." 

75. An examination of the present position of the Indian iron and 

steel industry will show how the deficiency 
The Indian^iron auci siee! jy all-imjcortant industrial factor has 

affected the general situation. 

Pig iron has been continuously xn'odiiccd in India sinou ib75, but it 
■sv’as only in 1914 that the steel industry was established on a firm basis ; 


73. The sketch of 

incompieteness- @f india’s 
isidustrial equipment. 



and since tlie outbreak of war, tlie capacity of tbe plant lias been strained 
to the utmost to meet urgent military demands. There has, therefore, 
been no opportunity as yet to gauge the results 'which must inevitably 
follow this important industrial advance, made at an extraordinarily 
opportune moment for India. 

The imports of iron and steel in 1913-14, including galvanised iron, 
tin plates, steel sheets and plates, constructional iron work and railway 
plant, amounted to over 1,250,000 tons valued at 25 crores of rupees. 
In addition to these, there were large imports of manufactured iron and 
steel in the form of machinery and millwork, motor cars and under other 
heads. The total capacity of the two large Indian iron works is only 
a fraction of the total amount imported, and only simple forms of steel, 
such as rails and other roiled sections, are produced. The war has given 
a stimulus to extension, and the schemes now under consideration will 
undoubtedly result in an early increase in the volume of outturn and 
in a wider range of marketable products. 

76. The following brief statement of certain types of machineiy 
imported by sea in 1913-14, the last year of 
Imports of machinery. peace conditions, will fiu’ther illustrate the 
position : — 


Articles. 

Prime-movers . 



Value. 

Es. 

83,03,893 

Elootrioal machinery . 



31,79,440 

Agricultural macbinery 



2,63,335 

Boilers . ... 



36,54,205 

Metal-working machines 



1,45,965 

Oil-crushing and refining plant . 



3,21,870 

■paper-mill plant . ■. . 



. 3,48,975 

Rice and flour mills . . . 



15,99,180 

Sewing maehines and spares , 



40,70,065 

Sugar machinery . . . 



4,67,325 

Tea machineiy , . . . ; 



. 21,33,670 

Textile machinery — 

Cotton . 



. 1,78,76,425 

Jute . , , 



. 1,46,70,235 

Others , . . .. 



3,63,820 

Typewriters and spares 



11,32,995 

Miscellaneous items . . . 



. 1,33,11,180 


The imports of boilers and prime-movers are due to the absence in India 
of a complete system of engineering industries, based on the large-scale 
manufacture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, though 
India's greatest industry is agriculture, the demand for agricultural 
machinery is limited to the products of a few small local manufactures, 
supplemented by imports valued at about Rs. 2 ^ lakhs. India produces 
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more tlian 3,000,000 tons of raw sugar per year, and in addition imports 
manufactured sugar to tlie value of Rs. 15 crores, i^et tie value of the 
sugar machinery imported was only a little over Rs. 4|- lakhs. Similarly, 
oil seeds worth nearly Rs. 25 crores were exported ; but oil- crushing and 
refining plant to the value of only Rs. 3 lakhs was imported. W'ith 
jDaper and pasteboard imports worth Rs. 160 lalrhs, paper-mill machinery 
and plant worth only B.s. 3|- lakhs were imported. These figures are signi- ■ 
ficant of the exiguity of the efforts hitherto made in India to replace 
imported articles by the manufacture of indigenous raw materials. On 
the other hand, the very large value of the imports of machinery for the 
textile industry is due to the enthe absence in India of any engineering 
works capable of supplying her needs, and the consequent reliance on 
overseas sources for this all-essential need of our largest existing industry. 
The direction of Indian industrial development has been thus predeter- 
mined by the existence of a large export trade in raw materials, and by 
the ease with which most classes of manufactured articles could be 
imported from abroad. Other factors arising to some extent out of this 
general tendency, have helped to restrict Indian industrial progress in 
the past to an incomplete and limited development along the lines already 
indicated. 

77. Where money has been invested in industries, it has generally 
Shyness ©f capital for been confined to a few simple and safe enter- 

moiiern enterprises prises of an obviously attractive nature, whilst 

generally. ec^ually important minor industries have been 

almost entirely neglected, partly through ignorance of the country’s 
resources in raw materials, but mainly because commercial firms have 
prospered too well along conservative and stereotyped lines to trouble 
about undeveloped industries with uncertain prospects. Before the war, 
they could always be sure of importing all necessary stores and macMnery 
of assured and regular quality, and they have naturally preferred a safe 
profit from trade, or from such established industries as jute and cotton 
manufacture, to a doubtful return from such ventures as metallurgical 
and chemical manufactures. Another contributory cause has been the 
practice pursued by Government departments of indenting on the India 
Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purchasing department in India. Government 
rules intended to encourage the purchase of locally manufactured articles 
have not succeeded in counteracting the tendency of indenting officers 
to place on some recognised authority the responsibility for price and 
quality. 

Generally speaking, the industries based on technical science have 
been disregarded, because profits in other ways have been easy and 
assured. The neglect of applied science is perhaps the most conspicuous 
among our administrative deficiencies.' 


78. We have dealt in greater detail in Chapter X with the corre- 


DgHeteles In Industria! 
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spending dependence of India on imported 
technologists and engineers. It urns to this 
aspect of the question, as well as to the economic 




iiired materials, 
(a) l^etals. 


lo*.- eau-ed by iuiporbiug article, s wiiicli coiiid be mamifaotured in Indiea 
and to the absence of Indian capital and management in many existing 
industries, that the attention of those who urged the need for industrial 
advance was principally directed before the war. The incornpleteiiesB 
of our existing system of industries has been subsequently brought 
into prominent notice by the interference with industrial supplies from 
overseas due to the war. , This constitutes a serious national danger, 
the extent and gravity of which will be the more clearly realised, if we 
refer in detail to some of the more important manufactured matenals 
or af tides which are not at present made in India, although the basifj 
for iiheii production exists in the form of raw material. 

79. We have already referred to the position of the iron and steel 
industry. In the case of the non-ferrous 
Uefieieneses in maisiiiac- metals, the Bawdwin mine, situated in the 
Northern Shan States of Burma, contains suffi- 
cient lead and zinc to meet in full the demands 
of India for these metals ; but as yet only metallic lead is smelted, and, 
before the war, a small proportion of the zinc ores was exported to 
Germany and Belgium, and afterwards to Japan. These ores are not 
only valuable for their metallic contents, but are capable of yielding 
large quantities of sulphur ; and- the establishment of zinc-smelting 
works, with recovery of the sulphur in the form of sulphuric acid, is a 
step which is absolutely necessary in the interests of existing and future 
chemical industries, and is likely to be undertaken within the next two 
Of three years.| At present, India does not actually produce refined 
copper, although the Cape Copper Company has already begun smelting 
for blister and will shortly place refined copper on tlie market. The 
plant of this company has a capacity of 1,000 tons of refined copper per 
annum, which is, however, eqtiivalent to a small fraction only of the 
imports. These, in the form of brass, yellow metal, copper sheets, copper 
wire and miscellaneous manufactures, amounted yearly to over 37,000 
tons, valued at Rs, 411 lakhs. In addition, nearly 1,300 tons of German 
silver, an alloy of copper and nickel, were imported wojrth over Es. 22 
lakhs. 

; India is apparently well supplied with bauxite as a source for aluiui- 
nium ; but until hydro-electric energy is procurable at a cost low eiioiigh 
to permit of smelting under economical conditions, the metal cannot be 
produced in this country. ■ We believe that one or other of the hydro- 
electric schemes projected on the Western Ghats will be able to supply 
electricity at a sufficiently cheap rate, and it is desirable that Government 
should facilitate the institution of suitable schemes. 


Until 1914-, the manufactiue of tungsten powder was praeticaily 
confined to Germany, though, since the outbreak of war, it has been 
carried on in the United Kingdom. Unless tungsten is smelted in India, 
we shall be unable to produce ferro-tungsten and high-speed. ” steel, 
which are almost essential requirements in modern engineering shops. 
They are made by highly specialised manufaetiiriug processes, which 
can be successfully introduced into India only with the help of some 



existing comjjauy already engaged in the industry and in full work. 
No use is at present made of Indian chromite in the country for metai- 
iurgicalj and very littie fox chemicah purposes. Ferro-manganese has 
recently been produced in India, but for other ferro-alloys required in 
the manufacture of special steels, we are dependent upon imported 
supplies. Most of these can be produced only, or at any rate most 
suitably, in an electric furnace, which can be worked economically on 
a relatively small scale. The immediate want, as in the case of ferro- 
tungsteii and aluminium, is a supply of cheap electric power, Indian 
graphite, in most occurrences, is impure, but Ceylon graphite can easily 
be imported. We do not, however, manufacture graphite crucibles, 
a necessity in various metallurgical and other industries. India is the 
principal source of mica of the highest grades, but, in the absence of any 
manufacture of electrical machinei'y, it has to be exported at present 
ill a practically raw state. ; We have in the Travancore monazite a large 
supply of incandescent earths suitable for the manufacture of gas mantlevS> 
but owing to our inability to manufacture thorium nitrate in this country, 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 
(b) Chemicals ^ o'''dng to the great variety and the 

^ ^ * ' relatively small quantities of each kind consumed 

in India under peace conditions, local manufacturers have hitherto 
limited their attention to the few “ heavy ” chemicals which were in suffi- 
cient demand to support an economic unit of manufacture, and, as in 
the case of acids, were protected by heavy sea freights. Simple drugs 
and extracts are also manufactured on a small scale, but only in official 
medical stores and a few private factories on any recognised standard 
of purity and strength. Though improvement has been ejected under 
war conditions, much still remains to bo done before we exhaust the 
possibilities of these iuiportant products in this direction. We have 
already referred to the dependence of India on outside sources for sulphur, 
and to the necessity of insisting on the local smelting of her sulphide 
ores. In the absence of any means for producing from purely Indian 
sources siilplnmc, nitric and hydrochloric acids, and alkalis, our manu- 
factures, actual or prospective, of paper, drugs, matches, oils, explosives, 
disinfectants, dyes and textiles are dependent upon imports which, 
under war conditions, might be cut oS. Sources of raw materials for 
“ heavy ’’ chemicals are not deficient. The output of saltpetre could 
be raised to 40,000 tons per annum, and supplementary supplies of 
nitrates could be produced, if necessary, from atmospheric nitrogen ; 
but for this again, cheap electric power is needed. Salt occurs in abun- 
dance and the establishment of caustic soda manufacture, preferably 
by an electric process that would also yield chlorine, is a necessary part 
of our chemical programme. There are available in the country, in 
fair quantity, many othei’ raw materiaM necessary for “ heavy ” chemical 
manufacture, in addition to those referred to under ofclier lieads ; among 
them may be mentioned alum salts, barytes, borax, gypsum, limestone, 
magnesite, phosphate of lime and ochres. The installation of plant 
■ ■ ■ 03 



for tlie lecovory of by-products in coking has recently been undcTtaken 
but for the recovery of tar and ammonia only, Tlie recovery of lienzol 
and related products has so far not been attemi^tei], nor bar. any thing 
been done to utilise the tar by re-distillation or other chemical treatment. 

Although India exported raw rubber valued in 1917-18 at 1G2 lakhs, 
rubber manufacture has not been started in 
(c) Veg^abje^and animal country, and goods to the value of 110 lakhs 
were imported in 1917-18. This iudnstry is one 
of those that are essential in the national interest and should be inaugur- 
ated, if necessary, by special measures. Though textile industries exist 
on a largo scale, the range of goods produced is still narrow, and we are 
dependent upon foreign sources for nearly all our miscellaneous textile 
requirements. In addition to these, the ordinary demands of Indian con- 
sumers necessitate the import of some Es. 66 crores worth of cotton piece- 
goods, and interference vith this source of supply has caused serious hard- 
ship, Flax is not yet grown in appreciable quantities, and the indigenous 
species of so-called hemp, though abundantly grown, are not at present 
utilised in any organised Indian industry. Our ability to preserve 
many of our foodstuffs in transportable forms, or to provide receptacles 
for mineral or vegetable oils, depends on a supply of tin plates, which 
India at present imports in the absence of local manufactures. Our 
few paper factories before the war stood on an uncertain basis, and we are 
still dependent upon foreign countries for most of the higher qualities. 
India produces enormous quantities of hides and manufactures certain 
qualities of leather on a relatively small scale by modern processes 
and the village tanner supplies local needs only, and with a very inferior 
material. To obtain the quantities and standards of finished leather . 
which the country requires, it will be necessary to stimulate the industry 
by the institution of technical training and by experimental work on a 
considerable scale. This subject is treated at some length in Appendix 13. 
Large quantities of vegetable products are exported for the manufacture 
of drugs, dyes, and essential oils, which, in many cases, are re-imported 
into India. Some efforts have recently been made to lessen this obvious 
waste, }3ut, in the absence of a sufficient botanical and chemical staff, 
it has hitherto proved impossible to open up the very important and 
profitable field of industry which indubitably awaits development in 
this direction. 

80. India’s defective industrial equipment is further exemplified by 

rf fi “ ■ imports of cement valued at Es. 66 lakhs, 

mmf 

The manufacture of these materials has for long been established in the 
country, and has been appreciably increased since the year 191-3-14, 
but the extent by which it .fails short of the requirements of the country 
is fully evident. 

81, So far we have considered only the case of manufactured materials, 
but these are in many cases of little use, unless, 
they can be converted into arifcles ol industrial 
or domestic value, and Indian mamifacturers 

54 


Deftsiensliss itk the prsdue- 
tisn »f articles. 



have in the past Cf)nfined themselves to a very sma,il miniber of tkesej 
wiiicli seemed to promise certain and large proiits. The blanks in our 
industrial catalogue are of a kind most surprising to one familiar only 
with European conditions. We have already alluded geneialiy to the 
basic deficiencies in our iron and steel industries, and have explained 
how, as a result of these, the many excellent engineering shops in .India 
are mainly devoted to repair work, or to the mannlactiire, hitherto 
mainly from imported materials, of comparatively simple structures, 
sucli as roofs and bridges, wagons and tanks. India can build a small 
marine engine and turn out a locomotive, pa’ovided certain essential 
parts are obtained from abroad, but she has nob a machine to make nails 
or screws, nor can she manufacture some of the essential parts of electrical 
machinery. Eloctricai plant and equipment are still, therefore, all 
imported, in spite of the fact that incandescent lamps are used by the 
million and electric fans by tens of tliousands. India relies on foreign 
supplies for steel springs and iron chains, and for wire ropes, a vital 
necessity of her mining industry. We have already pointed out the 
absence of any manniactnre of textile machinery, ancl with a few excep- 
tions, ‘even of te.xtiie-mill accessories. The same may be said of the 
equipment of iiearly all industrial concerns. The list of deficiencies 
includes all kinds of machine tools, steam engines, boilers, oil and gas 
engines, hydraulic presses and heavy cranes. Simple lathes, small sugar 
mills, small pumps, and a variety of odds and ends are made in. some 
shops, but the basis of their manufacture and the limited scale of produc- 
tion do not enable them to compete with imported goods of similar 
character to the extent of excluding the latter. Agriculturists’ and 
planters’ tools, such as ploughs, mcmwoties, spades, shovels and pickaxes 
are mainly imported, as well as tlie hand tools of improved character 
used in most cottage iudnstrios, iiicinding wood- working tools, healds 
and reeds, shuttles and pickers. .Bicycles, motor cycles and motor 
cars cannot at present ].>c made in .India, though the imports under these 
heads were valued at Its. 187 lakhs in 1913-14. The manufacture of 
common glass is carried on in various localities, and some works have 
turned out ordinary domestic utensils and bottles of fair quality, but 
no attempt has been made to produce plate or sheet glass, or indeed any 
of the harder kinds of commercial glass, while optical glass manufacture 
has never even been mooted. The extent of our dependence on imported 
glass is evidenced by the fact that in 1913-14 this was valued at Rs. 164 
iaidis. Porcelain insulators, good enough for low tension currents, are 
maniifactiu’ed, but India does not produce the higher qualities of either 
porcelain or china. Attention has been directed to the building of steel 
ships, but until the. local supply of steel has been greatly increased, it is 
mo, re than doubtful if expectations in this direction can be realised, audit 
is probable that there are other ways in which our present relatively small 
supplies of Indian steel can be more quickly and more profitably utilised. 

82. The list of industries which, though their product.^ are essential 
alike in peace and war, are lacking in this 
Dangers ©! defeiensiss. . country, is lengthy and almost ominons. Until 
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for the recovery of by-products in coking has recently been undertaken 
but for the recovery of tar and ammonia only. The recovery of benzol 
and related products has so far not been attempted, nor has anything 
been done to utilise the tar by re-distillation or other chemical treatment. 

Although India exported raw rubber valued in 1917-18 at 162 lakhs, 
rubber manufacture has not been started in 
(e) VsgekWe^ansI animal country, and goods to the value of 116 lakhs 
were imported in 1917-18. This industry is one 
of those that are essential in the national interest and should be inaugur- 
ated, if necessarj^, by special measures. Though textile industries exist 
on a large scale, the range of goods produced is still narrow, and we are 
dependent upon foreign sources for nearly all our miscellaneous textile 
rec|iiiroments. In addition to these, the ordinary demands of Indian con- 
sumers necessitate the import of some Es. 66 crores worth of cotton piece- 
goods, and interference vath this source of supply has caused serious hard- 
ship. Flax is not yet grown in appreciable cjuantities, and the indigenous 
species of so-called hemp, though abundantly grown, are not at present 
utilised in any organised Indian industry. Our ability to preserve 
many of our foodstuffs in transportable forms, or to provide receptacles 
for mineral or vegetable oils, depends on a supply of tin plates, wliich 
India at present imports in the absence of local manufactures. Our 
few paper factories before the war stood on an uncertain basis, and we are 
still dependent upon foreign countries for most of the higher qualities. 
India produces enormous quantities of hides and manufactures certain 
qualities of leather on a relatively small scale by modern processes 
and the village tanner supplies local needs only, and with a very inferior 
material. To obtain the quantities and standards of finished leather 
which the country requires, it will be necessary to stimulate the industry 
by the institution of technical training and by experimental work on a 
considerable scale. This subject is treated at some length in Appendix D. 
Large quantities of vegetable products are exported for the manufacture 
of drugs, dyes, and essential oils, which, in many cases, are re-imported 
into India. Some efforts have recently been made to lessen this obvious 
waste, but, in the absence of a sufficient botanical and chemical staff, 
it has hitherto proved impossible to open up the very important and 
profitable field of industry which indubitably awaits development in 
this direction. 


SO. India's defective industrial equipment is further exemplified by 
g... . r ■ ■ imports,.., of cement valued at Es. 66 lakhs, 

Kiencies. Es. 75 lakhs, and paints at Es. 64 lakhs. 

The manufacture of these materials has for long been established in tL.o 
country, and has been appreciably increased since the year 1913-14, 
but the extent by which it .falls short of the requirements of the country 
is fully evident. 

81. (So far we have considered only the case of manufactured materials, 
irt these are in many cases of little use, unless 

iioii of ariieles! can be converted into articles of industrial 

or domestic value, and Indian manufacturers 
54 


have in tlie past confined themselves, to a very small number oi these, 
which seemed to promise certain and large profits. The blaidcs in our 
industrial catalogue are of a kind most surprising to one i’amiliar only 
with European conditions. We have already alluded generally to the 
basic deficiencies in our iron and steel industries, and have explained 
ho w, as a result of these, the many excellent engineering shops in India 
are mainly devoted to repair work, or to the manufacture, hitherto 
mainly from imported materials, of comparatively simple structures, 
such as roofs and bridges, wagons and tanks, India can build a small 
marine engine and tmm out a locomotive, provided certain essential 
parts are obtained from abroad, but she has not a machine to make ]iails 
or screws, nor can she manufacture some of the essential parts of electrical 
machinery. Electrical plant and equipment are still, therefore, all 
imported, in spite of the fact that incandescent lamps are used by tlie 
million and electric fans by teas of thousands. India relies on foreign 
supplies fur steel springs and iron chains, and for wire ropes, a vital 
necessity of her mining industry. We have already pointed out the 
absence of any manufacture of textile machiuery, and with a few excep- 
tions, 'even of textile-mill accessoiies. The same may be said of the 
equipment of nearly all industrial concerns. The list of deficiencies 
includes all kinds of machine tools, steam engines, boilers, oil and gas 
engines, hydraulic presses and heavy cranes. Simple lathes, small sugar 
mills, small pumps, and a variety of odds and ends are made in. some 
shops, but the basis of their manufacture and the limited scale of produc- 
tion do not enable them to compete with imported goods of similar 
character to the extent of excluding the latter. Agriculturists’ and 
planters’ tools, such as ploughs, mamoolies, spades, shovels and pickaxes 
are mainly imported, as well as the hand tools of improved character 
used in most cottage mdustries, iiickiding wood-working tools, healds 
and reeds, shuttles and pickers. Bicycles, motor cycles and motor 
cars eaimot at present be made in India, though the imports under these 
heads were valued at Es. 187 lakhs in 1913-14. The manufacture of 
common glass is carried on in various localities, and some works have 
turned out ordinary domestic utensils and bottles of fair quality, but 
no attempt has been made to produce plate or sheet glass, or indeed any 
of the harder kinds of commercial glass, while optical glass manufacture 
has never even been mooted. The extent of our dependence on imported 
glass is evidenced by the fact that in 1913-14 this was valued at Es. 164 
lakhs. Porcelain iusulators, good enough for low tension currents, are 
manufactured, but India does not produce the higher qualities of either 
porcelain or china. Attention has been directed to the building of steel 
ships, but until the local supply of steel has been greatly increased, it is 
more than doubtful if expectations in this direction can be realised, and it 
is probable that there are other ways in which oiir present relatively small 
supplies of Indian steel can be more quickly and more profitably utilised. 

82. The list of industries which, though their products are essential 
alike in peace and war, are lacking in this 
Dangers of deiisisncjss. _ country, is lengthy and almost ominous. Until 
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tliey are broiiglit into existence on an adequate scale, Indian capitalists 
■will, in times of peace, be deprived of a number of profitable enterprises 
whilst in the event of a war which renders sea transport impossible, 
India's ali-important existing industries will be exposed to the risk of 
stoppage, her consumers to great hardship, and her armed forces to the 
gravest possible danger, 

S3. The removal of these deficiencies is one of the main objects of 
our proposals, and the various schemes which 

Suggests!! rsmedses. designed to meet this end, 

cis well as to promote the industrial prosperity of the country generally. 
Wc desire, however, to draw attention here to the necessity of securing 
the inception in India of certain very specialised and essential industries 
which must be set up in this country at the earliest possible date, if 
grave dangers are to be avoided. Though in many cases the importation 
of technical specialists vdll be sufficient to enable our local industrial 
capitalists to get to work, there are a few classes of articles produced only 
by firms wffiich have attained efficiency in their manufacture after the 
experience of many years and the expenditure of much money. The 
machinery and apparatus which they employ is often manufactured 
only by themselves or to their own specifications, and its imitation in' 
this country is not possible, nor, were it possible, would this be sufficient, 
'therefore, to attain its end, Government must take special steps to faci- 
litate the manufacture of these articles in India. Among such industries 
we would include the production of such essential articles as magnetos, 
incandescent lamps, forro-tiingsten, “ high-speed ” steel, graphite cru- 
cible special forms of porcelain for insulators, chemical glass, and pro- 
bably also certain forms of "‘heavy ” chemicals, rubber and vulcanite. 
In other countries, foreign firms have frequently been encouraged to 
start branches by the existence of high tarifi walls ; there are also some- 
what numerous examples of direct encoiuagement accorded to the estab- 
lishment of foreign firms maniifacturiug lethal munitions ; and we 
believe that there are several cases in which outside manufacturers 
iiave been helped to set on foot the production of articles needed in the 
interests of national safety, such as motor tyres and locomotives. There 
are many other important manufactures, which, though they mu,st be 
carried out on a large scale, involve no secret processes that any well- 
trained specialist should be unable to initiate ; and in the inception and 
stimulation of this large range of important industries, the organisation 
which we propose and the eflorts of private industrialists will be more 
than fully occupied for a long time to come. 
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CHAFTEE ¥. 


Industries and Agrienitiire, 


84. It will bf^ clear from the general trend of this report that the 
. . „ ... . present position and future prospects of Indian 

industries depend to a very large extent on the 
products of Indian agriculture. We take this 
opportunity of stating in the most emphatic manner our opinion of the 
paramount importance of agricultnre to this country, and of the necessity 
of doing everything possible to improve its methods and increase its 
output. We consider the improvement of agriculture necessary, not 
only because it forms the basis on which almost all Indian industries 
must' depend, bnt also for the further reason that the extension among 
the people of a knowledge of improved agricultural methods, and, in 
particular, of the use of power or hand-driven machinery, wdll benefit 
agriculturists both by adding to their income and by its educative 
effect. 

Such improvements will, we anticipate, be mainly effected by orga- 
nisations which are in process of development under the charge of the 
imperial and provincial Departments of Agriculture, and though the 
results attained are not yet of much economic importance, they are 
steadily growing, and will eventually demand large manufacturing ‘ 
establishments to produce the machinery, x>lant and tools which the 
ryot will find advantageous as labour-saving devices. 

Agricultural progress will inevitably be followed by a general rise 
in the standard of living, w'hich will create a much larger demand for 
manufactures than now exists, and thus provide within the country a 
market for the products of the increased industrial activity which our 
proposals are designed to ensure. 


It is obvious, therefore, that the efforts of Government for the im- 
proveineiit of agriculture should be made pari pa^su wdth those which 
if may ado j)t for ! he improvement of industries, aa the result oi l he 
recommendations in this report. 

85. We have drawn a,ttention in Chapter III to the large proportion 
“s 'urvi' €■ Indian products which are exported in an 

agdeutoraf metlods! unmanufactured condition. The improvement 

of agriculture will no doubt increase the volume 
of such products raised in India ; but it is far from likely that the result 
of this will be a proportionately greater export of raw produce. The 
increase of capital, the rise in wages, and the economic education of 
agriciilturists, which will result from agricultural improvement, are all 



factor, wiiieli are likely to assist industrial developmnit. To take 
one example, sugar is an important item of tlie food supply of tlie people 
of India, and one reason wlij^ such a large quantity is at present 
imported, is tlie want oi adequate means for familiarising Indian fanners 
rsith tlie principles of scientific agricnltui’e and for putting tkem, in a 
financial pjosition to take advantage of these. It is scarcely conceiv- 
ahle that a similar state of affairs should arise vith regard to any other 
food product of equal ''i- greater importance ; but the instance of sugar 
is, at any rate, significant of a, state of affairs into which a country, 
which neglects agricultural improvement, may easily drift. 

The Indian Famine Commission, 1880, pointed out that the numbers 
who have no other employment than agriculture are in large parts of 
the country greatly in excess of those required for the thorough cultiva- 
tion of the land.’’ ; In the forty years which have elapsed since this 
was written, there has been some change for the better, hut it is still 
strictly true that there is a vast field for improvement in the efficiency 
of the methods and, still more, of the implements employed by the 
ryots, i It is well known that, in many cases the yield per acre of Indian 
crops is very much lower than that obtained in other countries. The 
average weight of stripped cane per acre in the principal sugar-producing 
tracts of India is only fen tons against forty tons in Java, In India 
98 pounds of ginned cotton axe obtained per acre ; in the United States 
nearly 200 pounds ; and n Egypt 450 pounds. The average yield of 
rice per acre is only about half what it is in Japan. India cannot, how- 
ever, claim to set off against the lower yield a greater economy in the 
use of her available labour. 

86. In British India, the area under cultivation is approximately 
. 260,000,000 acres, of which 40,000,000 acres 

*^Iridjan*'agdcuJturL*” the time being, fallow and unworked. 

The Census Beturns of 1911 show that of the 
total population, 80,000,000 are directly employed on the land, or one 
person to every 2-6'*' acres of cultivated land. Previously to the out- 
break of war, the corresponding figures for Great Britain and Germany 
were one to 17*3 and one to 5*4 acres, respectively. The only crops 
grown in both England and India on a large scale are wheat and barley ; 
the respective standards of yield are 1,919 lbs. and 814 lbs. per acre 
for wheat, and 1,645 lbs. and 877 lbs. per acre for barley. It becomes, 
therefore, regrettably clear that agricultural operations are conducted 
with mucli greater efficiency and economy of human labour in both 
Great Britain and Germany than they are in India. This is partly 
due to the superior physique and education of the cultivators them- 


* Fallows have tecii excluded in the case of India and included in the case of Great 
Britain and Germany. Inindia, fallows are due, as a rule, to accidental misfortune, or 
to land being on the very margin of cultivation. Fallow land in _ India is entirely 
neglected I in England and Germany it is kept clean and well’'cultivated as a regular 
feature of agricultural practice. Meadows and grass lands have been included in all 
three cases, though they are carefully treated in England and Germany, and receive 
little or no attention in India. 



selvps, partly also to tho giiporior quality of tlioir rattle, bnt it Tory 
largely results fsom tlie extensive employment of liorse and motor- 
driven madiineiy in tlie varied operations of a modern tsnn. siirli as 
plougliiiig, reaping and tliresliing. Tbe. census of production oi 1908 
revealed tlie fact tint tie farmers of Great Britain in that 3 mar em- 
ployed nearly 35,000 engines, developing well over 200,000 iorse porrer,. 
and it cannot be doubted tkat since tiat date tie use of small motors 
and power-driven tractors has greatly increased, as agricultural engineers 
boti ill Europe and America liave devoted mueli time and labour to 
devising improved maciinery of this class. In India, agricii’tural 
conditions are widely different ; but there is an equal, if not greater, 
scope for mechanically operated plant. As yet, very little In use, 
chiefly because holdings are small and scattered, and r^mts i)ossess I'ttle 
or no capital. The co-operative movement may be expected to promote 
combinations to secure some of the advantages of farming on a large 
scale, and these would be greatly stimulated by the grant of ialtavi 
loans for the purchase ,of labour-saving machinery. Attention will he 
drawn to the results achieved in this direction in the south of India — 
nor very important perhaps, if measured by their immediate economic 
effect, but of great value as indicating the line along which" develop- 
ment may be pursued with certain prospects of success. 

87. Power-driven machinery may be very largely employed in India 
in connection with agriculture : — 

(1) to lift water for irrigation from wells, channels, tanks, water- 

courses and rivers ; 

(2) to improve the land by draining low-lying ground and water- 

logged soil and keeping down the level of saturation in 
canal-irrigated tracts ; and in certain parts of the country, 
by deep ploughing ; 

(3) to prepare crops for the market in the most profitable form. 

This includes such operations as fibre and oil extraction, 
wheat grinding, paddy husking, coffee pulping, tea manu- 
facture, a d, most important of all, sugarcane crushing, a 
subject w ch will be dealt with in more detail below ; 

(4) to prepare n terials required in agriculture, such as bone meal 

for mamn^^ and crushed or chopped cattle food. 

Scarcely less important, both as an educative influence on the culti- 
vator and as a means of improving the efficiency of agricultural labour 
and the quality of the produce, is the provision of hand machinery of 
improved types, especially for the reaping, threshing and winnowing 
of crops, and the preparation of food and fodder ; also of modern plant 
and implements worked by animal power, to cultivate the land or drive 
small machines. Further, these will also serve as an easy introduction 
to the use of power-driven machinery proper. 

88. We cannot do more than indicate very roughly the extent to 

. . . w'hich the development of irrigation by me eha- 

lrr!gati6Kj|^mechari!ca! nical methods may ultimately he carried, and 
the following observations are only intended to 



ronvoy some notion of what is possible., There are at least tliree million 
wells in Tinlia from wliicli water is lifted for iriigition, and the number 
of men and cattle employed on this work is very k-rge. The iiidian 
Irrigation Commission of 1901-03 reported that the area noder wells 
was not less than 16 million acres, and they remarked : — “ It may 
, not be Bangui ne to look forward to a period when the area under well 
irrigation throughout India will have been doubled.” Since this opinion 
was expressed, ineehaiiical methods of lifting water from wells and 
rivers have been greatly developed, and the depth from which water 
can now be profitably raised is at least twice what it was 15 years ago. 
This enormously increases the volume of uudergtound water which 
can be tapped, and consequently the area which might be brought 
under irrigation. Within the last few years, fully 1,000 pumping stations 
have been established in the south of India, and the number is large 
enough to warrant the general conclusion that mechanical methods 
of lifting water for irrigation can he applied in India on a very extended 
scale. Even if in no more than five per cent, of the wells now used 
for irrigation the use of small mechanically driven pumps were practi- 
cable and the area under well irrigation developed to the extent the 
Irrigation Commission anticipated, this would mean the employment 
of about 300,000 pumping sets at an initial capital outlay of something 
like 60 crores of rupees, with annual working expenses of probably 
not less than six crores, and with the result of very large gains to the 
cultivators. The manufacture of this immense amount of plant, with 
adequate provision for renewals and repairs, should give employment 
to many large mechanical engineering establishments, which would 
undoubtedly grow up to supply so vast a market. Steam, oil, gas, 
and petrol engines, and electric installations could all be appropriately 
used as sources of motive power, each on more or less standard lines 
which would greatly facilitate their manufacture. Similarly, a great 
variety of pumps would be required, and for each there would be a large 
demand. Where conditions are favourable, central generating stations 
might be established and the motive power for driving the pumps dis- 
tributed electrically, while incidentally the demand for belting would 
keep several large factories fully occupied. 

Attention may also be drawn to the advantages of pumping water 
from rivers for irrigation. Both in Madras and Bombay, some woi'k 
in this direction has already been done, and the Divi island plant on 
the Kistna river is probably the largest irrigation pumping station in 
the world. The total cost of this installation was 20 lakhs of rupees, 
and it now irrigates an area of 35,000 acres. There are many rivers, 
the perennial flow of which is by no means fully utilised, but could be 
made available, if lifted from the river beds by means of pumps. The 
possibilities of lift irrigation in Sind are unknown, but probably very 
great. The river Indus flows through the country and, by means of 
inundation canals, irrigates considerable areas during the flood season ; 
hut for the rest of the year the water flows uselessly into the sea. The 
project for the construction of a barrage across the Indus is still under 
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consideration, and, if it be imaily accepted as practicable, tlie rfork 
rviil ]3e dif3[lciilt' and protracted. It seems tliat investigations sbonld 
be made to ascertain the feasibility of irrigating the laud by pumps 
in the meantime. Experimental work can be done at a very small 
cost and can be developed with great rapidity if successful. The possi- 
bility of grov'ing Egyptian cotton in Sind can be thoroughly tested by 
a preliminary irrigation scheme of this type, and, if the results are ■ 
promising, progress can be made with demonstration work in readiness 
for tlie barrage irrigation system. 

S9. In our note on sugarcane (Appendix C), we have drawn attention 

to the results likely to be obtained by the 
laer&assd yields to hs Ob- introduction of central power-driven cans* 
taaied froro suaareane , . , , -i-i i it ,i , 

cultivation. crushing plants. Each of these at pre-war 

prices cost about Rs. 12,000, and is capable of 
dealing with 100 acres of good cane in a season, Eonghly, of the sugar 
consumed in India, three-fourths is grown in the country and one- 
fouith is imported. Roughly also, of that grown in the country, one- 
third is wasted owing to the inefUciency of the primitive methods of 
extraction. Nearly one-half of this loss might easily be avoided, and, 
if it were, the profits of canc cultivation would be greatly increased. 

We have had much evidence brought before us to shov/ that, under 
favourable conditions, .sugarcane cultivation is very profitable and, 
yields much higher returns than can be obtained from most other 
crops ; but the average outturn throughout the country is exceedingly 
])Oor, and the area under cane cultivation depends upon, and varies 
with, the relation between the prices obtainable for sugar or (/ur, and 
those for such crops as paddy and rcigi. The ryot's difficulties are want 
of water for irrigation, the strain imposed upon his cattle diu'ing the 
cane-crushing season and lack of capital. The pump will often help 
him over his first difficult}’, and the engine will drive his mill and reduce 
the work thrown on the cattle to that of carrying the cane from the 
field to the mill, while the larger yield and the smaller expense in work» 
ing will greatly increase bis profits. 

Years ago, the iron-roller mill replaced the wooden chark'i, and now 
the time has come when the power-driven mill should as complete!}^ 
replace, that, worked by cattle. The area under cane cultivation in 
British India is about 21 million acres. Improvements in the methods 
of extracting tlie juice can certainly increase the yield by ten per cent., 
and it is eqiiail}’ certain that better cultivation and the more extended 
use of manure should odd at least 20 per cent, to the gi’oss weight of 
the crop, making the total increase in the amount of sugar produced 
in India. 32 per cent., or more than sufficient to render tln^ coiinti)' 
self-supporting at the present time. The universal adoption oi power 
plants for cane crushing would cost about 30 crores of lujices; this 
expenditure would be justified by the consequent reduction of the pre- 
sent cost of cane crushing and by the increased yield of sugar. The 
indirect gains to agriculture, would also be of the highest importance. 
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Lai\u'G jiiiiiibers of caii-le, wLocso work miist'],)e equivalent to many liinn 
dreds of thousands, probably millions, of liorse power, are employed 
in lifting water aiid crusiiiiig cane. It is hardly realised liow lieayy 
is the burden thus entailed upon tlie fanner’s cattle, and bow sevio-e 
. the resulting deterioration of their working power for pur})oses of cidti- 
vation. 

It will, therefore, be seen that, oven under the present coiiditions 
of Indian agriculture, an expenditure of 80 crorcs of rupees upon machi- 
nery for well irrigation and cane crushing ah)iic would be highly reimi- 
nerative, and it is probable that tlsercafter a furtlier, and possibly greater, 
outlay would prove profitable, Eough figures only liave been given 
to convey some idea of the scale on which operat'ioiis might ultimately 
be conducted, but they suffice to show that in this direction alone a 
vast mechanical engineering industry and many others subsidiary to 
it would inevitably spring up throughout the country, 

90. Oil seeds are grown on an average area of about 15 million 
acres in British India : a large proportion of 

impravemeti^s^m oii valued at about 36 crores of rupees, 

is exported, in normal years and,, the remainder 
consumed locally. The extraction of oil is practised to some extent 
wherever oil seeds are grovrn, chiefly by mea,ns of bullock-driven ghcmis, 
which are neither efficient hx expression nor economical in labour. 
Power-driven mills are found to some extent in Calcutta, Bombay and 
elsewhere, particularly on the west coast for the treatment of copra ; 
but there is room for great extension of their use, especially for types 
of plant which will give a more complete extraction. This is perhaps 
of less importance in the case of oil seeds which yield cake for cattle 
food-; but when the cake is used for manure, as in the case of castor 
seed, any oil left in it is wasted. Indeed it is probable that even in 
cake used for cattle food any excess of oil over five per cent, is wasted, 
and that, in all cases where edible cake is directly used as manure, any 
oil contents whatsoever are not merely valueless, but actually harmful. 
In recent years, the extraction of oil by continuously operated screw- 
presso,s has become more common ; this process has proved very satis- 
factory in treating certain kinds of Indian seeds, and there is undoubt- 
edly a large field for its employment. As in the case of sugarcane 
crushing, and for the same reason, it is desirable to eliminate cattle- 
driven mills and to employ more powerful and, therefore, more efficient 
meams of extraction. At present, so large a percentage of the oil avail- 
able from the seeds is left in the cake that there seems to be a fair pros- 
pect of successfully working the latter over again by solvent processes, 
which are capable of extracting the oil almost completely. This woub.l 
be a great gain in the case of fertiliser calces. But, as regards fodder 
cakes, the Indian lyot is not yet convinced that his cattle can only 
useffilly assimilate a small proportion of the oil contained in the cake 
which he feeds to them, and, therefore, he still prefers to feed his cattle 
on cotton seed rather than on cotto.xi-seed oil cake. 
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91. E\T‘.n iVom Ujp. point of view of Tiidiari iiuliisirifil {le%>Iopmeuf, 
the necessity for increased efforis for the im- 
pmemenl^on?nSrl5r provement of agriculture is clear. Tlie ideal 
before the Department of xlgricnltiire is the 
])iodiietioii of a larger ontpnt of more valuable crops,, with smaller 
decmuKis foi iiiinian and animal labour. This will result in a greater 
ereation of wealth and an increase in the raw materials for iiulu.stiies ; 


will case the difficult problem of the supply of cattle ; and veil! 
lib orate additional laljour for industries. 


92. \Vc again 

C6»0peratl®ii Iseiween De- 
partments if AgrfsuJtiire 
and Industries. 


emphasise the imperative impori aiiee of keeping 
the Department of Agi'icuiturc in close toucli 
with modern developments connected with 
the geiieratioii of power. India, is n(»t yet at 
all accustomed to a free use of meedianical 


a})pliaiiccs, and it should be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every 
possible way. Experience in other countries is not directly applicable 
to India, and a special study of the local conditions is essential to rapid 
and sustained progre^ss. The Director of Industries in each province 
should have a complete laboratory, equipped for the mechanical testing 
of small prime-movers and the machinery that they are intended to 
drive. The requirements of the ryots should be studied, and any defects 
in the machinery should be carefully noted and communicated to the 
makers. For a long time to come, the employment of machinery in 
agricultural India will largely depend upon the completeness and 
efficiency of the official organisation which is created to encourage it.s 
’se and to assist f hose who use it, 
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93. Tile distribution of the natural resources for generating energy 
^ , which a country possesses, mainly determines 

location of, at any rate, those industries iii 
which the cost of fuel for power and heat 
bulks largely in the total manufactming charges. 

In the mill and general engineering industries, fuel is chiefly required 
to generate power,, and, though its cost is important, it is seldom the 
dominant factor.; With sea transport available to coast towms, with 
the extended railway system which the country now possesses and 
with other soui'ces of fuel supply yet to be mentioned, no great difficulty 
appears to be experienced in any part of India in obtaining coal or some 
form of fuel, at what may be deemed a reasonable cost for ordinary 
power purposes. It may here he observed that the greatly increased 
efficiency of our/ methods of couvertiag heat into work during the last 
20 years has materially improved the position of India as a potential 
user of mechanical appliances, though the effect is not yet fully appa- 
rent, owing to natural reluctance to relegate to the scrap-heap obsolete 
but serviceable plant. Engines are in use which, though they are still 
mechanically in good condition, require much more steam than a 


modern engine of the same size. The institution, however, of certain 
important industries, for example electro-anielting and some electrolytic 
chemical processes, is possible only when power is available at rates 
well below the cost at which it can usually be obtained through the 
medium of heat engines. 

Som'ces o! Powes Supplies. 

94. As we liave already seen, the distribution of coal in India is 
, very irregular, being chiefly confined to the 

old province of Bengal, wffiere the deposits are 
of great extent ; to the Central Provinces and Central India, where 
the fields are only paitiaily developed, and, so far as is knowm, contain 
only coal of an inferior description ; and to the Hyderabad State, wdiieli 
possesses the Singareni field yielding a steam coal of fair qualit,y. 

For metallurgical purposes the supplies of suitable coal are greatly 
restricted. The Tertiary coal of north-east Assam produces an excel- 
lent coke, but its situation naturally limits its use ; there are also similar 
coals in some of the smaller Assam fields, like Daranggiri, which are 
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hot yet served by Teiiways ; but the oiily kryc suppiy of good ookmg 
coal so far established, and within an area suitable for industrial deve- 
lopment on niodorn lines, is that of the Gondwana fields of Bengal and 
Bihar. 

Even ill these Gondwana coking coals, the high percentage of ash 
and eorrespondiiigiy low calorific value reduce their radius of economic 
use under conditions of railway transport, and it will be still further 
diiniiiished, as the shallow seams are exhausted and the deeper coal 
is worked at Iiigher cost. The demands for coal from the Bengal fields 
:M;e rapidly growing, and the metallurgical developments that are 
economically desirable or are necessary on the ground of military security, 
will iucreasG the demand for the best qualities of coal to an exteiit that 
necessitates a special survey of the situation, with a view t(» introducing 
economies in the methods of mining and eousunijhion. \Xe recoju- 
mend that this question be taken up at an early date. Such a review 
of the fuel situatioji in eastern India should include an examination of 
measures in progress for rendmang more accessible tin? undeveloped 
fields of Assam. 

The coals of the Central Provinces are generally characterised hx 
liigh percentages of ash and moisture with correspondingly low calorific 
values. As sources of power, therefore, these coals have a limited 
sphere of utility, and being, so far as is known, unsuitable for coke making, 
their use is limited to steam raising. 

Goal of Tertiary age, generally inferior in quality and limited in 
quantity, is obtained from small fields at Palana in the Biksnir State 
in the Salt Kange of the Punjab, in Jammu and in Baluchistan. These 
sources of supply are insufficient to meet the demands of industries 
conducted on anything approaching modern lines. 

95. The forests ai'e capable of yielding important supplies of wood 
j fuel, which can be most advantageonsl}’ em- 

' ployed, after conversion into gas, to generate 

power in internal combustion engines. Gas plants are obtainable 
wffiich can be worked with the wood either in its natural state or after 
its reduction to charcoal. But we may observe, in passing, that tlu^ 
use of wood in steam boilers, v/hen the steam is required for powej' 
purposes, is extremely wasteful and should be discomaged as much, as 
possible. The forests of India are mifortimateiy confined ohiefiy to 
the hilly tracts, and over large areas the cost of transport of wood fuel 
is so heavy as almost to preclude its use, iFuither, the evidence we 
liave gathered, chiefi}' from the officers of the "Forest Department, does 
not encourage the idea that, even in the neighbourhood of the forests, 
the supply of fuel is capable of any very great expansion. Little or 
no information could be obtained regarding the rate of reproduction 
of fuel trees in natural forests, and the opinion Tvas generally expressed 
that it would be necessary to have recourse to extensive planting to 
meet any heavy and continuous demands for wood fuel at reasoucable 
rates. Only at Ghangamanga in the Punjab and in the south of India, 
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in tke neigJjbourlioods of Madras and Baiigaiort'., lia,vti luol plaii- 
iations been at all extensively made. The results obtained from easiia." 
rina plantations along the Coromandel Coast have Ijeeii very satisiactor}-, 
also those from the comparatively small areas on the Nilgiri Hills planted 
with eucalyptus. 


We consider tha.t the economic aspects of forestry in relation to 
the fuel supply of the country have hitherto not received suliicieiit 
attention. We desire, to direct attention to the advantages of wood 
distillation as a method of obtaining charcoal and certain valuable 
by-products, acetate of line, methyl alcohol and wood tar, by the sale 
of which the local cost of the charcoal would be greatly reduced. For 
all but the smallest units of power a suction gas plant is extremely 
convenient and efficient, and we recommend that any methods which 
are likely to cheapen the cost of fuel for such plants should be the subject 
of detailed investigation and trial. 

96. There is no possibility of estimating the prospects of oil prodiic- 
, ,1 I f, I tion, and it would therefore be unwise to rely. 

« an a CO 0 . this form of fuel to make up for the deple- 

tion (.>f our coal supplies ^ The serious economic value of the oil-bearing 
areas in Baluchistan and the Pimjab is still far from being established 
as a commercial proposition ; the oil field of north-east Assam has shown 
very slow expansion, and the value of the ne’sv fields at Badarpur in 
central Assam has yet to be demonstrated. In Burma, the three main 
fields of Yeiiangyauiig, Yenangyat and Singu arc being rapidly exploi- 
ted, and no others likely to rei3laGc them have so far been proved, jji 
spite of extensive and costly prospecting operations. 


It is very undesirable that the fuel supply of the coLintr}’ sh(3uld 
be derived from external sources, and we were informed that in the 
Madras Presidency and Mysore, this aspect of the question had been 
considered by the Departments of Industries, whose officers now recom- 
mend the use of suction gas plants for all units of over ten horse power 
when charcoal can be obtained at a reasonable .rate, and endeavour 
to confine the employment of the oil engine to power units below this 
size. Petrol is chiefly used in motor cars and small engines which arc 
only intennitteutly employed. As a source of industrial power, it is 
uninn3ortant ; but the demand for it for other purposes is likely to 
grow, and the' provision of a suitable substitute is generally recognised 
as desirable, if not. actually imperaiiv'e. On soivcral occasions our 
attention was draw]i to the possibility of making indiistjial alcohol 
from liithei'to nc.glected vegetable materials, sonu'. of vhicL appear to 
be sufficiently promising to justify investigation and experiment. We 
3'ceornmencl tlnii a more lilreral policy should be followed b\" the excise 
authorities in resjun-t of the class of denaturunL preseiibed, and more 
regard miglit be paid to the likeliliood rathei' than to tin' mere possi- 
bility of frauds upon the revenue, wlam the reejuirejnents of <'ommercial 
users conflict with excise regulations. 
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iu'. Tile vaiui* oI wind power iu India is \ery snmii, u\^ill” to the 
¥'irsd lightness of the prevalent windS; except along 

^ the sea coast and on the Deccan upiunds. For 

industrial use this source of power is too intermittent and too uncertain, 
and it can only he einploycd ndth advantage for lifting crater, either 
for domestic purposes or for irrigation, in the lirst case an elevated 
tank, iu the other a storage reservoir is necessary : and only where 
these can be cheaply installed is it worth while to set up a %vinclmill. 
duel'! mills are not comnioii norv, but the increasing cost of labour and 
the growing tendency to resort to mechanical appliances will probably 
lead to a more extensive use of them in the future. 


98. The principal reascui why India has been able to develope W’ater 
Water ower power only to a limited extent is that the 

^ ® ’ seasonal character of the rainfall makes storage 

works in inost cases a necessity, and the outlay involved in their cons- 
truction. unless the water can be used for irrigation afterwards, is likely 
to raise the cost of power above the rate at which it can be generated 
by other means. The progress that has been made in the development of 
hydro-electric methods of generating and distributing electric energy 
has, however, opened out new prospects in India, which, in recent years, 
have been greatly enlarged by the investigations of engineers in the 
Bombay Presidency and the practical results which they have obtained. 
Before the electric transmission of power over long distances became 
a . practical success, the use of water power in India was confined to 
one or t-wo fairly large cotton mills, as at Gokak and Ambasamndram, 
to a number of small factories on planters’ estates in the hills, and to 
numerous sinail -water ■\vheels on hill streams and at falls on the irriga- 
tion canals, -RFich drive fioru' mills. * 

The Blysore Durbar set up the fij:st central hydro-electric installa- 
tion in India on the Cauvery river at Sivasamudram in 1903./' Begin- 
ning with 4,000 horse power, the central generating station' has been 
gradually enlarged, till at the present time its capacity is about 18,000 
horse power, the major portion of which is transmitted at 70,000 volts 
over a distance of 90 miles to the Kolar gold fi.elds. The irregular flow 
of the Caiwery has been overcome by the construction of a dam across 
the river at Kaimanibadi near Seringapatam, which stores sufficient 
water to snaiiitain a miniuiuin flow' of 900 cubic feet per second. The 
Kashmir Durbar subsequently established a hydro-electric station on 
the Jheium river near Brinagar) but in this instance, the anticipated 
demand for power has as 3 ’-et .4een only partly realised. In Western 
India, attention wris drawn to the potentialities existing in the heavy 
I’ainfall on tlie country fringing the Ghats and the facilities ofiered for 
the construction of liydro-electric installations by the very steep drop 
to tbe plains. After years spent in surveys and the preparation of 
])laus, a company was formed with Indian capital, which has carried 
out a series of w'orks in the neighbourhood of Loiiavla, and these, thougli 
not yet complete, already supply the cotton mills in Bombay with 
42,000 horse power for 12 hours a day. Additional works of a similar 
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oiiaracter, but on an even larger, scale, are now being constructed in tlie 
Andkra valley, and are under contemplation in both the Nila Mula 
a.nd Koyiia valleys, though progress is greatly delayed by the war. 
The electric energy now supplied to Bombay is roughly etjiiivaient to 
that which would be obtained from 600 tons of coal a day, and the 
reduction of the Bombay demand by this quantity is, under war condi- 
tions, a matter of great importance. It is expected that about hall 
a .niillifUi horse power will be obtained from the Western Ghats, which 
can either be transmitted to Bombay or utilised on the coast for electro” 
cJiemical industries, such as the extraction of aluminium from baiixite 
and tlie manufacture of nitrogen compounds from the air. 

•Elsewhere in India comparatively little use has been made of water 
power, though numerous cities and tow’iis have been equipped with 
stream-driven electric installations for the supply of light and powder. 
Undoubtedly the most important sources of w^ater powur immediately 
available are to be found in the streams and rivers draining the Hima- 
layas ; but, except for the electric lighting of bill stations like Simla 
and Darjoeiing, no profitable application of it has yet been discovered. 
The main Indian centres of population and industry, except Bombay, 
are situated at great distances from those parts of the coiuitry where 
the natural features exhiljit possibilities for the generation of water 
pow’-er. 

99. The preliminary reconnaissances which have been made have 

^ ^ , yielded very little reliable- information as to 

N««ss,ty hi^Mrograpliio 

require hydrographic surveys on a much more 
elaborate scale than has hitherto been attempted. In view' of the 
increased possibilities of water power due to the recent advances iii 
electro-chemical and electro-metallurgical technology, these are now 
likely to produce results of practical importance. Large amounts of 
w-ater powder are in commercial use in other parts of the world for the 
manufacture of iron, steel, alloys, nluminium, calcium carbide and 
various nitrogen conipoimds. As w^e have elsewdiere ])oiiited out, it 
is imperative that some, if not all, of these industries siioukl be CvStab- 
lished in India, and in order that they jnay be successfully worked 
on a commercial basis, the operations will have to l^e on a very large 
scale. In these industries tlie, working cost is mainly made up of two 
items, the interest on the capital outlay and the cost of power consumed , 
They are essentially power industries, w-hich can only be carried on 
wliere very large amounts of power can be obtained at rates ' below 
those usual in industrial centres. While for ordinary industrial opera- 
tions a continuous supply of power throughout the year is essential, 
it may, perhaps, be practicable to shut down these highly specialised 
industries for two or three montlis in the year, during the period when 
the W'-ater supply is at its lowest level Thk wmiild increase the number 
of probable sites for hydro-electric stations by diminisbiiig the cost of 
storage w'orks. 
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The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have been thoroughly 
worked out. It is now necessary to recon-sider the question of the 
storage and regulation of water, with the double object of power supply 
and irrigation. Irrigation engineers in recent years have not lost sight 
<>l this possibility, but are naturally still iuclined to regard the power 
<{uestion as one of subsidiary importance, and are, therefore, unwilling 
to accept any compromises which would involve the sacrifice of irrigation 
to water power or interfere with their existing regime. Hitherto, pros- 
pocting for water power has not been recognised as an essential duty of 
the Public lYorks or any other Department, and, as already stated, 
very little lias ]:)eeii doiie ; Imt the necessity for electro-cliemical and 
thermo-electric industries alters the situation. 

100. We think it undesirable that the task of prospecting should be 
left entirely to private enterprise, as in the 
Riasosis why Soversiimrst mg,jority of cases such vrork could only be 
undertaken by strong hnanciai syndicates, wdiose 
interests would not in some cases coincide with 
those of the puljlic or of Government. For the following reasons, 
such w’-ork is more appropriately the functiou of a Government 
department 

(1) Only Government can fairly estimate the ehect of displacing 

an agTicnk lira! community, W’hich would be the case in most 
reservoir schemes. 

(2) Only Government can readily ascertain the land rights aSeoted, 

and can adjust conflicting claims, especially wiiere the 
storage area may be in one province, ■while the power site, 
through an accident of topography, may be in another, 
or even in a Native State. 


(3) Only a Government department can a'iiord to undertake the 
long-period gauging operations that are necessary, especially 
in the case of rivers like those of the Peninsula, which are 
subject to great seasonal variations. 


(4) Unless a systematic hydrographic survey be undertaken by 
Government, it will be impossible to formulate precise rules 
for the grant of concessions, and private companies will, 
therefore, be compelled ordinarily to ask for exclusive pri- 
vileges over large areas to forestall imitation and competi- 
tion. Incidentally it is necessary that these rules should be 
sufficiently generous to attract private enterprise, without 
tying up for long periods areas that ought to be prospected, 
and without allo-wing large schemes to inhibit activity in 
the promotion of small local power schemes, or conversely 
small interests to preoccupy the choicest sites in neighbour- 
hoods wffiich might subsequently be found suitable for larger 
schemes of more general public utility. 



(oj Oaly Governuient can initiate and carry tiirougli joint and 
Interdependent power and irrigation schemes. 

We, tlicreiore, consider it necessary that Governiueiit should take 
in hand a systematic survey of the country to ascertain what hydro- 
electric possibilities exist, and we are of opinion that this should be 
started at once in view of the necessity of selecting, as early as possible, 
the best sites available for certain power industries. Delay to deter- 
mine the resources of the country in this direction may involve much 
expenditure which might be avoided with the help of a previous survey. 
In the absence of adequate data, we refrain from expressing an opinion 
on the question of the agency to bo employed in carrying out such 
works. The analogy of the Irrigation Department suggests that, when 
the power is distributed over wide areas and to many consumers, the 
work should he undertaken by Government ; but in other cases, such 
as the establishment of metallurgical or chemical works by private agency, 
a single consumer may be granted concessions to enable him to create 
his own water power. Leases of water power should provide for the 
resumption or transfer of rights and for the acquisition of the hydro- 
electric plant on an equitable basis, should it become necessary in the 
public interest, or should the initial industrial undertaking he oompeiled 
at any time to cease worldng. 

Proposals for generating water power from canal falls and other 
irrigation works should be considered by a joint committee composed 
of officers of the Public Works and Industries Departments, so that 
conflicting interests may he adjusted as far as possible, and the utilisa- 
tion secured of any sources of power which now exist or can be created. 



CHAPTER ?IL 


Ttm Indian in Industries, 


in], TVe m?Y now examine iiirtiier the part played by indiaiis of all 
classes in tlie industrial development cd' tlie 
The share takfiis fey dsfereni country, in order to ascertain the linos along 
classes ef Indians sn indus- i • i ii • 4. i i ^ • w i 

trial development. whicli this tendency may be turtner stmnilated. 

In a subsequent chapter -sve deal with the 
conditions under which factory labour lives, and show that these are in 
the highest degree antagonistic, to any irnproveinent in efficiency. These 
conditions are not easy to alter ; dmt it is obvious that the great obstacles 
are the lack of even vernacular education and the low standard of com- 
fort. The higher grade of workei’. the ineclianical artisan, in the 
absence of adequate education has also been prevented from attaining a 
greater degree of skill. He lincls himself \vhere he is, less by deliberate 
choice than b)' the accident of iiis obtaining work at some railway or 
other engineering shop, or by tlie possession of a somewhat more enter- 
prising spirit than his felknvs. There is at present only very inadequate 
provision for any form of technical training to supplement the experience 
that he can gain by actual work in an eiigiueeriiig shop, while the gene- 
rally admitted need for a more trustworthy and skilful type of man is 
met at present by importing chargemen and foremen from abroad. 

Traders, employers and liiiaiiciers dilTer very widely throughout the 
country in efiiciency and in the degree of success which they attain. 
This must be ascribed to the fact that, in the absence of a proper system 
of industrial education and a coiisiclered policy of encouragement to 
industries, hereditary predisposition and the infiiience of siirroundings 
have lieen left U) produce their inevitable effect. [Iho castes which 
exhibit the highest clegree of intelligence a.i’e, with few exceptions, those 
whose functional cliaracteristics have in the past been religious leader- 
ship, government service, or trade, and it is from these that the leading 
Indian indnstrialists, Jinanciers and merchants liave h,itherto been 
mostly drawn. Thougli the representatives of these classes have attained 
a high degree- of success in Bombay and Gujerat, and though there arc 
nimicroiis instances of successfiil Indian industrial enterprise in other 
p'arts of the. cuunt-ry, Indian capitalists generally have Jbllow'ecl their 
aiicesti-al tradition of rural t.rade, and have contined themselves to the 
linanr-e o,f agriculture and of sueli industries as already existed. When 
comntutneations were improved and India was bronglit jjito elTectivc*. 
touch, with, the outside wwld, traders took advantage of tltc changed, 
posiiioti insu-ely to extend the scale of their previous operations. Like 
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tile landlords, they lent money to the cultivators and .louud a proiitabio 
investment in landed property. In trade and money-lending and, to a 
less extent, in financing village artisans, the trading classes found that 
large and certain gains were to be made ; while modern industries 
required technical knowledge, and offered only doubtful and, in most 
cases, appareiitl}’' smaller profits. The failure of the more intellectiiai 
classes to take advantage of the new prospects was especially marked in 
Bengal, where it contrasts with the success of local Eiu’opeau enterprise. 
Here md in most parts of India, these classes grasped eagerly at the 
prospect of Go\’ernjncni;, p-rofessioiial, and clerical employment, and 
freely availed themselves of the system of education wliich was brought 
into being by the British Government, partly with a view to fit them for 
that ver}’ worl:. The effect of the purely literary type of education 
which was the only one generally provided, lias been so frequent!}" 
discussed that it is not necessary to pursue the subject here in detail ; 
it is, however, very neces.sary to realise its importance as a factor which 
has militated against industrial development, and to emphasise the 
necessity for a S3"steiu of education whiclr will impart a practical bias to 
the minds of Indian youths. 

102. The state of affairs in Bombay is altogether different. If the 
cause be sought, some mdication of it may be 
Sxseptio^a^gsifion isi found in the fact that Indians have held a 
large and important share in the trade of 
Bombay since the city first came into English hands. The Mahomedaiis 
of the west coast, especially, traded by sea with the Persian Gulf, Arabia 
and East Africa from much earlier times. The Parsees and Hindus 
from the northern Bombay coast districts are recorded, at the beginning 
of the British occupation, as taking, uith the Mahomedan sects of 
Khojas, Henions and Bohras, a most important share in the trade of the 
portr as contractors, merchants, financiers and shipbuilders, and have 
throughout showm themselves little, if at all, inferior to the Europeans 
in enterprise, and usually in command of more capital. 

The valleys of the Herbada and the Tapti had been for ages devoted 
to the cultivation of cotton, A considerable export trade was carried 
on from Broach and Surat, the ports at the mouths of these rivers, with 
the aid of an efficient maritime population. The Parsees also after 
settling in this tract s(?cured a share of the trade. Y\Tth the silting up 
of these rivers and the increase in the size of ships, Bombay became 
the centre of the export trade from the w-est coast of India., 'The import 
of coal from England facilitated the starting of the first cotton iniil in 
Bombay in 1851 by a Parsee, Mr. C. N. D'avar./ The number of mills 
increased slowly at first, and it was not till the cotton boom of the early 
sixties had come and gone, and the value of steady indiLstrial investments 
had made itself appreciated, that it became considerable. By 187G it 
had risen to 29, and the manufacture of cotton had become accepted 
as a safe and profitable investment for capital, while by 1889 it had 
increased to 69, after which came a lull, but a further rapid rise took 
place after the year 1895, and the subsequent expansion has been conti- 
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nuoiis. MiicTa of tlie capital invested ms derived from the profits 
made in the ophim trade with China, and, of course, from the money 
which the cotton boom brought into Bombay. The cloth trade with 
Africa and Arabia and the yarn trade with China Ivad heeome important 
by 1882. The closing of the Indian mints in 1893 to the free coinage of 
silver, together with, the industrial. development in recent years of Japan, 
which now not only supplies its o'vati needs but is a keen competitor 
with India in the China yarn market, have to some extent retarded tlie 
rapidity with wliich the Boniba.y yarn industry was previously expand- 
ing, and ha.ve turned the attention of those interested in it to the produc- 
tion of cloth on a larger scale. At the present time, the ]iumber of mills 
controlled r)y European interests is trifling, and the proportion of 
European mill eiuiiloyes also tends to decrease. The marked contrast 
between the trading and industrial position of Indians in Bombay and 
Calcutta, and the light throym thereby on the important question how to 
assist the Indian peo^rle, generally, and educated Indians, in particular, 
to take an increased share in industrial enterprise, must be the excuse 
for a somewhat prolonged discussion of this subject. 

It is noteworthy that in many cases the classes most successful in 
industrial and trading enterprise do not care for employment of a natiu’e 
demanding skill in industrial technique. In some parts of India, Brah- 
mins, though less engaged in trade, produce a fair number of engineers 
and other skilled industrialists. It is not in manual skill, if they care 
to acquire it, or in the capacity for understanding technical problems, 
that the castes which have in the past sought knowledge rather than 
commercial success, are deficient ; it is rather in enterprise and in busi- 
ness sense, qualities ^vhich cannot be developed by a purely literary 
education and are more dependent on youthful environment. A few 
individuals, possessed of greater determination or aptitude than their 
fellows, have, however, achieved varying degrees of success. 


103. A brief account of the swadesJii movement, a popular effort to 

. . promote indigenous industrial enterprise which 

The., mevement. 

parts of India, though esireeially in Bengal, will illustrate both the desire 
of more advanced Indians for the industrial progress of their country- 
men, and the causes which have hitherto combined to prevent their 
realising this ideal to any great extent. 

The necessity of seeming for India the pnodts which accrue from the 
manufacture of her raw materials, to the export of which her eommercial 
activity has hitherto been mainly confined, had for many years been 
urged on the Indian public by Europeans as well as by Indians. Among 
the latter, the late Mr. Justice Eanade wms the leading exponent of the 
nevv views, Avhich involved an appeal to Indian capitalists to invest 
their funds more largely in industry, and to the younger members of 
the literary castes to abandon their traditional aversion from manual 
labour and to fit themselves for industrial enterprise. The Indian 
Industrial Conference, started in 1905 expressly to further this cause, 
has met regularly every year since, and has devoted itself to the disseinl" 



naiioxi of ifXflusLi’ial. inforraafcion aixtl i.o a propagaiidn of its views 
among t]ie ccliica.ted classes. At a slightly later date, mmles-hi j>riiiciples 
Ixegan. to I’ecoivo tlie support of the more advauced Intliau politicians, 
especially iu Bengal owing to local causes. The success of dapan in lier 
war witli Bussia appealed strongly to the imagination of educated 
Indinns, who saw in Japanese progress and efficiency an example of 
what could he aeemnjdislied l>y an eastern nation. It was to the pxffixiy 
of tiro dapaiu'-so IJovcrnmciit that the great industrial a<lvanceof Japaii 
was aserilxed by them, and uumerous Indians began at tliis time to repair 
to that country [or industrial training. These causes led to tlie increased 
use of Indian goods and to the starting of small factories by Indians, 
especially for the nuirnifacturo of pioc(v-goods, soap, iuatcdi.es, pencils, 
and cutlery, and of stores w.1iere the products of those factories were to 
be sold. This was in itself a laudable idea, and it ^Yas linaneially sup- 
ported by many persons wlio were entirely free from all extreme ])oli- 
tical views. But the boycott of foreign goods, Avhich Avas the form given 
to the movement by some of its more adAUiiiced supporters, carried Avith 
it the elements of failure, by alienating in many quarters the SA’-mpathy 
and support Avhicli it might other A\ise have claimed . 

104. The original moA'-ement also suffered from serious errors. Too 
many of its disciples were apt to suppose that, because an article was 
mam,Afactured abroad and imported into India, it could necessarily be 
made in India at a profit. Unfortunately also, the promoters of the 
newly established concerns lacked business ability and practical expe- 
rience, and overlooked the fact that the imperfect theoretical knoAvledge 
of an industry, acquired from the study of books or even in technical 
institutions, is an insufficient equipment for undertaking manufacture 
on a commercial scale. Professional men and landowners put money 
into businesses that commanded no better teclmical direction and expert 
knowledge than those of youths half trained in this AA’-ay. .Even where 
more experienced men \A'ere forthcoming to carry on the actual work, 
the industry or its location was too oftexi selected by it.s promoter.s 
Avithout a due consideration of the economic factors involved ; and 
concerns were frequently started Avith inadequate capit.al. For reasons 
AAffiieh are discussed in the next chapter, Government Avas imfortunatoly 
not equipped to meet the tide of enthusiasm half-way ; to guide it to 
.success by exjxert aid and business advice ; and to place the country on 
the path of sound indu, stria! development by the proAusion of systematic 
technical and commercial education. The swadeslii movement thus 
resulted in munerous failures, almost ahvays due mainly to lack of biisi- 
ne.ss aiititude and commercial and industrial experience in classes Avhich 
had had no opportunity of acquiring them. It says much for the 
.strength and soundness of the feeling Avhich UTiderlay the effort, that it 
still remains to some extent effective, and that a feAV professional men 
and. landoAvners are still found, in Bengal and elseAvhere, A\dro .siqiport 
swadefiJii enterprises Avith such capital as they can aifox’d. 



CHAPTER ?ni. 

©Ofemment Industrial Policy in Recent ¥ears. 


105. The commeicial instincts of ,th^ East India Company ha.d from 
its earliest days in this country lexl it to mahc 
various attempts to iiriprove those Indian 
development. industries irom wkicii its export trade was 

largely drawn,- as, for example, by organising 
and financing the manufacture of cotton and silk piece-goods and silk 
yarn, although tliis policy met with opposition from vested interests 
in England, which w^ere at one time sufficiently powerful to insist that it 
should be suspended and that the Company should instead concentrate 
on the export from India of the raw’- .material necessary for manufactures 
in England. The effects of this traditional policy continued for some 
time after the Company had ceased to be a trading body, and even after 
it had been replaced by the direct rule of the Crown, and doubtless 
moulded such subsequent efforts as wT-ro )nade iii the same direction hy 
Government. • But as laissez-jaire vievxs gradually gained increasing 
acceptance both in England, and in India, these spasmpdic efiorts became 
less frequent, and the first atfceini)t at a general policy of industrial 
development took only two forms— a_ very imp)erfeot provision of te(3h- 
nical and industrial education, ‘and the” collection and dissemination 
of commercial and- industrial information. One expression of the latter 
policy w'as the Calcutta Erdiibition of 1884-85, rvliich led to the institu- 
tion of the Calcutta Commercial Museum, no-w' part of the Indian Mii.semn, 
and to the examination of Indian industrial resources by the Eeporter 
on Economic Products. Sir George Birdwood's work on the “ Industrial 
;ilrts of Indna,” the Indian Art Journal ”, the Indian and Colonial 
•, E'xhibition held in London in 1886, and the institution about 18f)0 of a 
series of provincial monographs on Indian industries may be regarded 
as isolated and desultory efforts in the same, direction. Various experts 
also were employed to investigate matters of inriiistrial importance and 
av;aken interest in them, ’\\diile the Geological Survey began to deal 
wnth the economic uses of minerals, a branch of its wrork wffiich -was more 
definitely systematised from about the year 1901,/ 

All that w'as done, however, 'was due rather to a few’ far-sighted 
individual officers than to any considered and general policy on the part 
of Government, ithongli it is true that Government recognised the need 
for such a policy by tlie creation in 1905 of a separate imperial 'Depart- 
ment of Commerce and Industry' Even so, it is believed that this depa'rt- 
ntenf, liy no means toqk the' form originally contemplated ly fjorxl 



Glirzpn, the Viceroy responsible for its inauguration. It is to the initial 
phases of this movement and to the severe set-back which it received in 
1910 from a decision of the then Secretary of Stato, after detailed pro- 
posals for organisation and work had been actually elaborated in the 
United Provinces and Madras, that we now desire to draw attention. 

106. In 1907, a conference was held at Naini Tal by Sir ejohn Hewett, 
PrMitsm Lieutenant-Governor of the United Provinces, 
who had been the first Member in charge of 
the new Department of Commerce and Indnstry. The proposals accepted 
at this conference included the appointment of a provincial Director of 
Industries, advised by a board of officials and business men, whose 
main functions. were to be the acquisition and dissemination of industrial 
information, the introduction of new and the stimulation of existing 
iiidiistries. For these purposes the Director wa.s to be provided with an 
expert staff, and to have the control of industrial and technical ediicatioii 
■and, in particular, of a technological institute to be established at 
Cawnpore, the professors attached to which w'ere to assist by investiga- 
tion and advice in the solution of industrial problem.s. Vv'ith the help 
of. the staff of the technological institute, the Director was to pioneer 
new industries and to experiment in improved methods and demonstrate 
their application to certain existing industries on a commercial scale. 
In their Kesolution No. llBS-XYII-llo, dated 27th Aupst 1913, the 
United Provinces Government reviewed the extent to which subsequent 
experience had led them to modify thc4r ideas, which had, however, 
only been carried into effect to a very limited degree. Their most 
important conclusions were that the headship of the technological 
institute should be separated from the Directorship of Industries, owing 
to the fact that a scientist was clearly needed for the former and a man 
of general industrial and economic knowledge with a business instinct 
for the latter ; and the recogjiition of the truth that the science of direct- 
ing organised industrial concerns can only be learned by experience, 
and not in technological iiLstitutes, however elaborate their equipment, 

' in piirsnanee of the recomnumdations of . the Naini Tal conference, 
loans or gr.ants were given to sevei'al coiieeriis, eapeoially to sugar fac- 
tories.'; Some of these were spent, under the adrice of the Government 
SiigaV Engineer, in remodelling existing factories. The inevitable 
difficulties besetting these early attempts to assist industry, in the 
absence of a properly considered and accepted policy or of a systematised 
organisation to give effect to it, are well exemplified by the liistory of the 
loan given for starling a sugar factory in the Gorakhpur disti'ict, find of 
the experimental cotton-seed oil factory at Cawnpore.,’ The ioa.n of 
seven lakhs of rupees was granted to the sugar factory in the Iiope that 
it -sYould induce capitalists to establish cane factories on modern lines. 
It does not appear to have had any marked effect in this (liroction, nor 
ill the training of Indian apprentices as sugar makers, which was one of 
its conditions. Tliough the proposal was examined and reported on 
in tlie first instance by the Sugar Engineer to Goi’-ernment and the 
.Director of Agriculture, the terms of the loan did not ])i.ud tlie company 


to aecepi adviec Ircanj or even to permit inspection by, anj’' Government 
officer. The macliiiieiy and the process adopted were not in all respects 
suited to Indian conditions ; the ffi'st season or two were nnfavouraijie, 
and the enterprise naturally suffered at iirst. 

The Governnient pioneer oil mill was started at Cawnpore under the 
riianagemejit of a European agency firm, to investigate the possibility of 
the extraction of cotton-seed oil on a eoimnercial scale. The venture 
was initiated without the assistance of any expert in cotton-seed oil 
loanufacturej and was subsequently closed down in consequence of 
orders of the Secretary of State of which more will be said below. The 
mill had not worked long enough to yield definite data of commercial 
value, though the results were said to be promising It was made over 
to private ovmers, who found it necessary to modify the plaiit installed 
by Government, which was not of the most suitable type for its purposes. 

10'7. In the early nineties of last century, proposals that tlie water 
power, which would become available on the 
completion of the,.,Periya,r irrigation project, 
fshould be utilised- in the manufacture of aluminium by the then new. 
^electrolytic methods, had awakened interest in the Madras Presideiicyi 
Nothing has come of these proposals, and to this day the water power 
remains undeveloped ; but in 1898, Government sanctioned experiments 
at the School of Arts in working up sheet and ingot metal procured from 
the British Aluminium Company to determine whether the metal would 
prove useful to the people of India, and, if so, to build up a market for 
it in the couiitry, which, would justify the establishment of hydro-electric 
works for its production from Indian ores. It was thought that, if 
aiuminium could be smelted in India, it might prove a convenient subs- 
titute for copper, brass, tin, ainc and lead in many of their industrial and 
domestic applications. The average yearly imports of copper and brass 
from 1891 to 1896 had been over 24,000 tons with a value exceeding two 
crores of rupees, and it appeared well worth while to make some attempt 
to introduce a metal, which could ultimately be manufactured in the 
country, as a substitute for those "which, as it then seemed, must be 
imported. In the course of six years; a fairly large business in alumi- 
nium hollow-\N'arc ^vas developed, and a demand was created which led 
to the establishment of a number of small factories in other parts of 
India. \ At the, end of 1903, the Madras Government considered that 
they could not usefully carry on the work any longer, and they sold their 
plant and stock en hioc to the Indian Aluminium Company for a lump 
sum which left them with a clear profit of Ks. 30,000 on their experi- 
ment.) The imports of the metal thereafter steadily increased, and in 
1912-13 amounted to nearly 1,800 tons valued at over 25 lakhs of rupees, 
luit the outbreak of war seriously restricted further progress, and the 
prohibition of imports of ahiminirim in 1916 necessitated the closure oi 
f, he factory, at least tempcuarily. The experiment has not yet achieved 
its original object, but it has ore|ted a large market for aliiminiiini in 
India "wdneh is a clesiraJde preliminary to the establishment of "works 
in 1 he country for the extraction of the metal. During the five years 
Tl 
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Gurjapli, tlie Viceroy responsible for its mauguration. It is to fclie initial 
phases of this movement and to the severe set-back ^YhIG]l it received in 
1910 from a decision of the then Secretary of State, after detailed pro- 
posals for organisation and work had been actually elaborated in the 
United Provinces and Madras, that we now desire to di-aw attention. 

106. In 1907, a conference was held at Naini Tal by Sir John Hewett, 

ssM-tei Lieutenant-Governor of the United Provinces, 

^ ]\jejyii)er in charge of 

the new Department of Commerce and Industry. The proposals accepted 
at this conference inclnded the appointment of a provincial Director of 
Industries, advised by a board of officials and business men, whose 
main functions, were to be the a.oqiusition and dissemination of industrial 
information, the introduction of new and the stiiiinlation of existing 
industries. For these purposes the Director was to be provided with an 
expert staff, and to have the control of industrial and technical education 
-and, in particular, of a technological institute to be established at 
Cawnpore, the professors attached to which were to assist by investiga- 
tion and advice in the solution of industrial problems. With the help 
of. the staff of the technological institute, the Director was to xjioneer 
new industries and to experiment in improved metliods and demonstrate 
their application to certain existing industries on a commercial scale. 
In their Eesolntion No. 1163-XYII-415, dated 27th August 1913, the 
United Provinces Government j:evie\ved the extent to which subsequent 
experience had led them to modif}^ their ideas, v/hich had, however, 
only been carried into effect to a very limited degree. Their most 
important conclusions were that the headship of the technological 
institute should be separated from tlie DirectorshijD of Industries, owing 
to the fact that a scientist was clearly needed for the former and a man 
of general ijulnstrial and economic knowledge with a business instinct 
for the latter ; and the recognition of the truth that the science of direct- 
ing organised industrial concerns can only be learned bj' experience, 
and not in technological institutes, howeveu* elaborate their equipment. 

In pursuance of the recommendations of the Naini Tal conference, 
loans or grants were given to several co,ncenis, especially to sugar fac- 
tories.'s Some of the.so were spent, niicler the advice of the Government 
Sugar' Engineci’, in remodeiliug existing factories. The inevitable 
difficulties besetting these early attempts to assist industry, in the 
absence of a properly considered and accepted policy or of a systematised 
organisario]! to give effect to it, are well exemplified by the liistory of the 
loan given for starting a Isugar factory in the Gorakhpur district,- and of 
the experimental cotton-seed oil factory at Cawnpore.:' The loan of 
seven lakhs of rupees was granted to the sugar factory in the hope. that, 
it would induce capitalists to establish cane factories on modern lines. 
Ifc does not appear to have had any marked effect in this direction, nor 
in the training of Indian apprentices as sugar makers, which was one of 
if.s conditions. Though the proposal w'os examined and reported on 
ill tlie first instance by the Sugar Engineer to Government and the 
Director of AgTicnltnre, the terms of the loan did not bind the company 
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to accept advice from, or even to permit inspection by, any fjovernment 
officer. The machinery and the process adopted were not iir all respects 
snifced to Indian conditions ; the first season or two were niifavonrahle, 
and the ciiterpiiso naturally suffered at first. 

The Goveinment pioiKier oil mill was started at Cawnporc under the 
management of a European agency firm, to investigate the possibility of 
the extraction of cottoii-seed oil on a commercial scale. The venture 
was initiated without the assistance of any expert in cotton-seed oil 
ffianufacturej and was subsec^uently closed down in consequence of 
orders of Secretary of State of which more will be said below. The 
mill had not worked long enough to yield definite data of conimereial 
value, though the results were said to be promising It was made over 
to private oumers, who found it necessary to modify the plant installed 
by Government, which was not of the most suitable type for its purposes. 

107. In the ear\y nineties of last century, proposals that the water 
IHlaiiras power, uffiich would become available on the 

completion of the^JPeriyar. mrigatm^^ 
should he utilised in the manufacture of aluminium by the then new, 
'electrolytic methods, had awakened interest in the Madras Presidency] 
Nothing has come of these proposals, and to this day the water power 
remains undeveloped ; but in 1898, Government sanctioned experiments 
at the School of ^ts in working up sheet and ingot metal procured from 
the British Aluminium Company to determine whether the metal would 
prove useful to the people of India, and, if so, to build up a market for 
it ill the country, which 'would justify the establishment of hydro-electric 
works for its production from Indian ores. It ivas thought that, if 
ahiminiuin could be smelted in India, it might prove a convenient subs- 
titute for copper, brass, tin, zinc and lead in many of their industrial and 
domestic applications. The average yearly imports of copper and brass 
from 1891 to 1896 had been over 24,000 tons with a value exceeding two 
crores of rupees, and it appeared well worth while to make some attempt 
to introduce a metal, which could -ultimately be manufactured in the 
country, as a substitute for those which, as it then seemed, must be 
imported. In the course of six years] a fairly large business in alumi- 
ninm hollow- -ware wus developed, and a demand was created which led 
to the. establishment of a number of small factories in other parts of 
India. \ At the end of 1903, the Madras Government considered that 
they could not usefully cany on the work any longer, and they sold their 
plant and stock en itoe to the Indian Almninium Company for a lump 
sum w'hich left them with a clear profit of Es. 30,000 on their experi- 
ment/) The imports of the metal thereafter steadily increased, and in 
1912-33 amounted to nearly 1,800 tons valued at over 25 lakhs of rupees, 
but; the outbreak of wur seriously restricted, further progress, and the 
p'i'ohibition of imports of aluminium in 1916 necessitated the closure oi 
t,iie factory, at least temporarily. The experiment has not yet achieved 
its original object, but it has created a large market for aluminium in 
India W'hich is a desirable preliminary to the establishment of works 
in ilie conniry for the extraction of the metal. During the five years 



1911 — 1916 (in two of wliich operations were seriously afTeoted by tlie 
war) 6,737 tons of aluminium, valued at over 89 lakbs of rupees, were 
imported. 

The success which attended their initial industrial endeavour led the 


Government of Madras in 1899 to obtain sanction from, the Secretary of 
State to the appointment of a whole-time officer, to supervise and stim- 
ulate technical and industrial education. In the first instance, the 
appointment w^as sanctioned for three years and was renewed for a similar 
period, and finally, (in 1906, was extended for a further period of five 
years, when the officer was designated the Director of Industrial and 
Technical Enquiries. A detailed history of the work in Madras has been 
prepared under the orders of the Local Government and submitted to 
us as a Memorandum on the Department of Industries in the Madras 
Presidency’’ (Appendix J.). From this memorandum it will be seen 
that step by step the Madras Governpient committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom 
weaving was greatly developed, the chr^ process of manufacturing 
leather was introduced, irrigation by pumping was started and boring for 
water w^as undertaken; in addition, an organisation was created for 
assisting private individuals to install power-driven machinery and 
plant. These numerous activities aroused the opposition of the local 
European commercial community, who interpreted them as a serious 
menace to private enterprise and an unwarrantable intervention on the 
part of the State in matters beyond the .sphere bf Government ; on. the 
other hand, the Indian public approved of the policy which had been 
pursued. 

108. There were, however, certain incidents in the history of the 


Effect of Lord Morfey’s 
despatch of 1910 on 
industrial policy. 


development of industries in Madras which 
merit special notice. An industrial conference 
was held at Ootacamund in 1908. The Madras 
Government Order No. 2894, dated 17th 


.October 1908, reviewing its recommendations, appointed a special 
"officer under the title of Director of Industries, to control pioneer enter- 
prises and practical industrial education, and to establish a bureau of 
industrial information and an industrial museum, J The conference had 
recommended that he should be assisted by an Advisory .Board. Tech- 
nical education was to remain under the Director of Public Instruction, 
But when the scheme was laid before the Secretary of State (Loifi. 
Morley), the essential feature’ of experiment and demonstration by Gov- 
ernment agency on a commercial scales entirely failed to secure his 
approval. In his despatch No. 60-Eeveniie, dated 29th July 1910, 
Ijord Morley said that the results of the attempts to create new industries 
were not of a character to remove his doubts as to the utility of State 
efiort in this direction, unless it were strictly limited to industrial ins- 
truction and avoided the semblance of a commercial venture. The 
policy, which he was prepared to sanction, was that State funds might 
be expended upon familiarising the people with such improvements in 
i the methods of production as modern science and the practice of European 
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countries could suggest. Further than this the State should not go, 
and it must ])e left to private enterprise to demonstrate that these 
improvements could be adopted witli commercial advantage. 

Lord Crewe, who followed Lord Morley as Secretary of State for 
India, in his despatch No. 24-Ilevemie, dated March 12th, 1912, ex- 
pressed views somewhat divergent from those of his predecessor : — 

Tlie creation of a separate Department of industries in the Madras 
Presidency must turn on the question of the functions proposed 
to be assigned to it. As regards the latter, I must reaffirm my 
predecessor’s decision against the extension of its activities to 
trading on conmiercial lines. I have no doubts as to the wis- 
dom of that decision. At the same time I desire to point out 
that the Government of Madras appear to have placed too 
limited a construction upon the orders given in my prede- 
cessor’s despatch of 29tb July 1910. The policy which he then 
sanctioned was that State funds might be expended upon 

a familiarising the people with such improvements in the methods 
of production as modern science and the practice of European 
countries could suggest. This need not be interpreted as 
confining instruction solely to industrial schools. I am prepared 
to recognise that in certain cases instruction in industrial 
schools may be insufficient and may require to be supplemented 
by practical training in workshops where the application of 
new processes may be demonstrated ; and there is no objection 
to the purchase and maintenance of experimental plant for the 
purpose of demonstrating the advantages of improved machin- 
ery or new processes and for ascertaining the data of produc- 
tion. I have, for example, in view the experiment which the 
Government of the United Provinces is now carrying on with 
a small sugar plant. Such an experiment does not exceed the 
limits within which the Government of Madras may promote 
the industrial development of the Presidency.” 

Lord Crewe stated in addition that he was prepared to sanction the 
constitution of a Department of Industries on the lines subsequently 
laid down in the Madras Government Order No. 368, dated April 1st, 
1914, where the functions of the Director of Industries are defined as 
follows ; — 

(1) to collect information as to existing industries, their needs and 

the possibility of improving them or of introducing new 
industries; 

(2) to carry out and direct experiments connected with such en- 

quiries ; 

(3) to keep in touch with local manufacturers, to bring the results 

of his experiments to their notice and to obtain their co- 
operation in the conduct of operations on a commercial 
''Pcale ; ■ 



Ciu-zpJi, i:.lie Viceroy responsible for its inauguration. It is to tlie initial 
pliases of this movement and to the severe set-back which it received in 
1910 from a decision of the then Secretary of State, after detailed pro- 
posals for organisation and work had been actnaliy eiaborated in the 
United Provinces and Madras, that we now desire to draw attention. 
lOG. In 1907, a conference was held at Naini Tal by Sir John Hewett, 


United Prawlnees. 


Lieutenant-Governor of the United Provinces, 
who had been the first Member in charge of 


i'lie new Department of Commerce and Industry. The proposals accepted 
at tlii.5 conference included the appointment of a provincial Director of 
Iiulii.stries, advi.sed l)y a board of officials and business men, whose 
main functions wore to be the acqiiisition and dissninination of industrial 
infornnition, tire introduction of i\q\y and the stimniation of existing 


industries. For these purpose-s the Director was to be provided with an 
expert staff, and to have tiro control of industrial and technical education 
and, in partiruiar, of a technological institute to be established at 
Cawnpore, the prctfessors attached to which were to assist by investiga- 
tion and advice in the solution of industrial pj'obleins. With the help 
of. the staff of the technological institute, the Director was to pioneer 
new industries and to experiment in improved methods and demonstrate 
their application to certain existing industries on a commercial scale. 
In their Kesolution No. 1163-XVII-415, dated 27th August 1913, the 
United Provinces Government reviewed the extent to which subsequent 


experience had led them to modify their ideas, wliich had, however, 


only been carried into effect to a very limited degree. Their most 


important conclusions were that the headship of the technological 
institute should be separated from the Direetorrhip of Industries, owing 
to the fact that a scientist waii ciemly needed for the former and a man 


of general imhistriai and economic knowledge with a business instinct 
for the latter ; and the recognition of the truth tliat the science of direct- 
ing organised industrial concerns cau only be learned by experience, 
and not in technological institutes, however elaborate their equipment. 

’■In pursuance of the recommendations tif.the Naim Tal conference, 
leans or grants were .^iven to several concerns, nspeoially to sugar fac- 
t Olios, of these wiv spent, under the advice of the Government 

Sugaf Engineer, in reniodeUiug cxi.stiug factorie.?,. The Inevitable 
difficultic.s besetting these early attempt?; to assist industry', in the 
absence of a prnpeily consiihned and accepted policy or of a systematised 
organisation to give elToet to it, are well exemplified by the history of the 
loan given for starting a sugar factory in the Gorakhpur district,' and of 
the experimental eottoii-seed oil faotoiy at Cawnpore.; The loan of 
Seven lakhs of rupee.s wa.s granted to the .sugar i'actoiy in the hope that 
it would induce capitalists to establi.sh cane factories on roodern lines. 
It does not appear to have had any marked effect in this direction, nor 
in tlit‘ training of Tiulian apprentices as sugar makers, whieii was one of 
its conditions. Though tlie lirojiosal was examined and reported on 
ill tlie. jirst instance by the Sugar Engineer to Go-^'ernment and the 
Director of Agi-iculture, the terms of theToan did not bind the company 
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to accept advi(-<i fronp or even to permit inspection by, any r?overnmeiit 
officer. The inaehiuery and the process adopted were not in all respects 
suited to Indian conditions ; the first season or two v'ere iinfaYoiirable, 
and the enterprise naturally eufiered at first. 

The C4o\’emnient pioneer oil mill was started at Cawnpore under the 
management of a European agency firm, to investigate the possibility of 
the extraction of cottoji-seed oil on a commercial scale. The venture 
was initiated without the assistance of any expert in cotton-seed oil 
maniifactiu'e. and was subsequent!}^ closed dowm in consecpience of 
orders of the Secretary of State of which more will be said below. The 
mill had not worked long enough to yield definite data of commercial 
value, though the results were said to he promising It was made over 
i;o private owners, who found it necessary to modify the plajit installed 
by Government, wliich was not of the most suitable type for its purposes. 

107. In the early nineties of last century, proposals that the water 
power, which would become available on the 
completion of the ."Periyar . irrigation project, 
(should be utilised in the manufacture of aluminium by the then new 
‘electrolytic methods, had awakened interest in the Madras Presidency.,' 
Nothing has come of these proposals, and to this day the water power 
remains undeveloped ; but in 1898, Government sanctioned experiments 
at the School of Arts in working up sheet and ingot metal procured from 
the British Almninium Company to determine whether the metal would 
prove useful to the people of India, and, if so, to build up a market for 
it in the country, wliich. would justify the establishment of hydro-electric 
works for its production from Indian ores. It was thought that, if 
aluminium could he smelted in India, it might prove a convenient subs- 
titute for copper, brass, tin, ainc and lead in many of their industrial and 
domestic applications. The average yearly imports of copper and brass 
from 1891 to 1896 had been over 24,000 tons with a value exceeding two 
erores of rupees, and it appeared well worth while to make some attempt 
to introduce a metal, which could ultimately be manufactured in the 
country, as a substitute for those which, as it then seemed, must be 
imported. In the course of six years; a fairly large business in alumi- 
nium hollow-ware was developed, and a demand w^as created which led 
t o the establishment of a number of small factories iii other parts of 
India, \ At the end of. 1903, the Madras Government considered that 
tliey coidd not usefully carry on the work any longer, and they sold their 
plant and stock e.n hloc to the Indian Aluminium Company for a lump 
sum which left them with a clear profit of Es. 30,000 on their experi- 
ment.) The imports of the metal thereafter steadily increased, and in 
.1912-13 amounted to nearly 1,800 tons valued at over 25 lakhs of rupees, 
])Ut the outbreak of war seriously restricted further progress, and tlie 
prohibition of imports of aliiminmra in 1916 necessitated the closure oi 
the factory, at least temporarily. The experiment has not yet achieved 
its original object, but it has created a large market for aluminium in 
India wdn eh is a desirable preliminary to the establishment of works 
in the comiir}' fur the extraction of the metal. During the five years 



1911 — Wifi {in two of wliick operations were serionsly a-ffiected by tlie 
war) dJ37 tons of almninmm> vahied at over 89 laldis of rupees, were 
imported. 

The success which attended their initial industrial endeavour led the 
Government of Madras in 1899 to obtain sanction from the Secretary of 
State to the appointment of a whole-time officer, to supervise and stim- 
ulate technical and industrial education. In the first instance, the 
appointment was sanctioned for three years and was renewed for a similar 
period, and finally, fin 1900, was extended for a further period of fi\M 
years, vdien the officer was designated the Director of Iiylustrial and 
Technical Encpiiries. A detailed history of the work in Madras has been 
prepared ujider the orders of the Local Government and submitted to 
us as a MemoraiKium on the Department of Industries in the Madras 
Presidency “ (Apjjendix J.). From this memorandum it will be seen 
that step by vStep the Madras Government committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom 
weaving was greatly developed, the chrome process of manufacturing 
leather was introduced, irrigation by pumping was started and boring for 
water was undertaken; in addition, an organisation was created for 
assisting privates individuals to install power-driven machinery and 
plant. These numerous activities aroused the opposition of the local 
European commercial community, who interpreted them as a serious 
menace to private enterprise and an unwarrantable intervention on the 
part of the State in matters beyond the .sphere of Government ; on the 
other hand, the Indian public approved of the policy which had been 
pursued. 

108. There were, however, certain incidents in the history of the 
development of industries in Madras which 
of Lord MorJey’s merit special notice. An industrial conference 
^industrial policy!” held at Ootacamund in 1908. The Madras 

. Government Order No. 2894, dated 17th 

' October 1908, reviewing its recommendations, appointed a special 
officer under the title of Director of Industries, to control pioneer enter- 
prises and practical industrial education, and to e.stablish a bureau of 
industrial information and an industrial museum,.- The conference had 
recommended that he should ])c assisted hy an Advisory Board. Tech- 
nical education was to remain under the Director of Public Instruction. 
But when the scheme was laid before the Secretary of State (Lord 
Morley), the essential feature’ of experiment and demonstration by Gov- 
ernmeiit agency (»n a commercial scale entirely failed to secure his 
approval. .Tu Ids despatch No. 50-Kevenue, dated 29th July 1910, 
jjord Morley said that the results of the attempts to create new industries 
were not of a character to remove his doubts as to the utility of State 
eft'ort in this direction, unless it were strictly limited to industrial ins- 
tiuctioii and avoided the semblance of a commercial venture. The 
f policy, which he was prepared to sanction, was that State funds might 
\ be expended upon familiarising the people with such improvements in 
' the methods of production as modern science and the practice of European 
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countries could suggest. Further than this the State should not go, 
and it must be left to private enterprise to demonstrate that these 
improveinents could be adopted with commercial advantage. 

Lord Crewe, who followed Lord Moriey as Secretary of State for 
India, in his despatch No, 24-Bevenue, dated March 12th, 1912, ex« 
pressed views somewhat divergent from those of his predecessor : — 

“ The creation of a separate Department of Industries in the Sladras 
Presidency must turn on the question of the functions proposed 
to be assigned to it. As regards the latter, I must reaffirm my 
predecessor’s decision against the extension of its activities to 
trading on commercial lines. I have no doubts as to the wis- 
dom of that decision. At the same time I desire to point out 
that the Government of Madras appear to have placed too 
limited a construction upon the orders given in my prede- 
cessor’s despatch of 29tL July 1910. The policy which he then 
sanctioned was that State funds might be expended upon 

.. familiarising the people with such improvements in the methods 
of production as modern science and the practice of European 
countries could suggest. This need not be interpreted as 
confining instruction solely to industrial schools. I am prepared 
to recognise that in certain cases instruction in industrial 
schools may be insufficient and may require to be supplemented 
by practical training in workshops where the application of 
new processes may be demonstrated ; and there is no objection 
to the purchase and maintenance of experimental plant for the 
purpose of demonstrating the advantages of improved machin- 
ery or new processes and for ascertaining the data of produc- 
tion. I have, for example, in view the experiment which the 
Government of the United Provinces is now carrying on with 
a small sugar plant. Such an experiment does not exceed the 
limits within which the Government of Madras may promote 
the industrial development of the Presidency.” 

Lord Crewe stated in addition that he was prepared to sanction the 
constitution of a Department of Industries on the lines subsequently 
laid down in the Madras Government Order No. 368, dated April 1st, 
1914, where the functions of the Director of Industries are defined as 
follows : — 

(1) to collect information as to existing industries, their needs and 

the possibility of improving them or of introducing new 
industries ; 

(2) to cany out and direct experiments connected with such en- 

quiries ; 

(3) to keep in touch with local manufacturers, to bring the results 

of his experiments to their notice and to obtain their co- 
operation in the conduct of operations on a commercial 
scale ; 

6.2 
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(4) io super vise tlie training of students ; and 
(”)) to advise Government vith regard to teclinical matters involv- 
ing legislation. 

109. Even after Lord Crewe’s despateli tlie Government of India 
seemed to be in doubt as to bow far they would be justified in sanction- 
ing proposals for demonstration plants, financial assistance and other 
forms of direct aid to industries. Tbeir desire to move in these matters, 
which had not so far reached the ^stage of active fulfilment, had received 
a decided set-back. The difficulties were increased l)y the fact that they 
had neitlier tlie organisation nor the equipment to give effect even to 
the comparatively limited policy sanctioned h}'' Lord Morley. It was 
not, liov'ever, till some time after the outbreak of war that they resolved 
to examine the question in a comprehensive way, and to that end 
appointed our Commission. 

The attitude of Government did not satisfy tlie important section of 
Indian public opinion which desired the industrial regeneration of the 
country. The reversal of the policy enunciated by Lord Morley was 
frecpientiy demanded ; and the success of Japanese industries, brought 
home forcibly to India by a very large increase of Japanese imports, 
was cited as an instance of what a previously backward eastern nation 
could accomplish with Government encouragement. 

110. The Eastern Bengal and Assam Government held a conference 

at Dacca in 1909, which made certain proposals 
Su&Mqasnt hisfory of Gov- involving the creation of a Department of 
an/Assamf* Industries and the establishment, in connec- 
tion with a scheme for technical and industrial 
education, of a central institute at Dacca, one function of "which would 
he to impart, with the help of small Government factories grouped 
round it, practical training under commercial conditions. The intro- 
duction of pioneer factories was also proposed. The Secretary of State 
(now Lord Crewe) expressed general approval in his despatch No. 12- 
Publie, dated 19th January 1912. A scheme had also been devised 
for a technological institute at Calcutta ; Imt owing to the readjustment 
of the boundaries of the Bengal provinces in 1912, it was found necessary 
to recast both these schemes, and with this object a report was prepared 
in 1913. No practical effect has so far been given to these proposals, 
which have liecn critici.sed in paragraph 219 of the Bengal Dis- 
trict Admiiustration fVmmiittee’.s report as tending to give too piirely 
educatioual a bias to the objects and methods of the DepartmeTit of 
Industries. 

The Tmited Provinces Governmeut appointed a Director of Indnstries 
Uritsa Prsvmsss. further loam were subsequently 

• “ made to various industrial concerns Iw this 

Guvernmoiit. A depot for the sale of the products of cottage industries 
was starfed at ‘Cliwhporo ; a glass worker and a press-tool maker were 
obtairunl fj-oni England ; and variou.s investigations were made into the 
possibilities of certain local products, notably ’^dyes and i'anning extracts. 
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directors of Indii'^tries have been appointed by the iToverniiients of 
Oilisr Prs¥ioe«s. Madras, the Punjab, Bengal, Boiiiba\' and the 
Central Provinces, These appointments have 
been lilied, at aii\’ rate temporarily, from the Indian Civil Service. 

In Madras, (he [udiistiial Department was broken up, after the 
Wladras receipt of the Secretary of State’s orders of 

1910, into a Pumping and Boring Department 
direct]}* imder Coveriiment, and an Inspectorship of industrial schools 
under the Department (tf Public Instruction. Both these branches were 
for a time under the control of the same officer, who was assisted b}' 
dyeing and leather experts in other work which he. was also detailed 
to supervise. The Industrial Department was reconstituted with effect 
from 21st March 1914, but owing to various causes little progress has 
been made in the work under the charge of the d}'ei.ug and leather 
experts, though a central institute for dyeing, weaving and metal work 
in Madura is under construction, and a tanning and leather school has 
been in existence for some years. After tiie outbreak of w ar, the Madras 
Government thought that an effort should be made to take advantage 
of the temporary cessation of foreign competition to start new industries 
and revive certain ostensibly promising industrial ventures which had 
previously failed. The manufacture of glass, paper and pencils, and 
oil-seed milling were attempted, but unforeseen difficulties arose from 
inability to obtain plant and the services of suitable experts. The glass 
experiments completely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivei'y of the machinery 
did not advance beyond the experimental stage, the results of which 
were favoui'able. The manufacture of paper was started again at 
Pmialiir, and, after unsatisfactory experiments with a number of Indian 
woods, the pencil factory set up in Madias has achieved considerable 
success with cedar wood imported from British East Africa. 

In Bombay, an Advisory Committee was appointed in 1915 to report 
Boffifeay schemes as were submitted for its 

approval, and advise the Government as to 
the support which should be extended to these. At the beginning of 
1918 this committee was dissolved at its own suggestion and replaced 
by a Director of Industries. 

Ill the Central Provinces, the Director of Agriculture iii 1911 was 
appointed Director of Industries also and 
charged Avith the main task of aiding certain 
selected cottage industries. The stafl of his department included a 
text,ilc expert and a European craftsman, Avho is head master of the 
School of Handicrafts at Nagpur, and Avhose duties include the giving 
of advice and help to local artisans in Avood and metal In 1917, a 
separate officer AA-as temporarily appointed as Director of Industries. 

In almost all proAunces, the Departments of Co-operative Credit 
assist cottage industries to organise, finance, purchase and distribute 


Seiiiral Prsflases, 


oil co-operative lines. Little, if any, progress, liowevcr, lias yet beeii 
made in co-operative production. 

111. Industrial surveys 'were undertaken at various times between 
1890 and 1914 in Bengal, tbe United Provinces, 
tlie Pvmjab and the Central Proyinces. The 
Bengal Government in particular carried out no less than three, but 
nothing definite seems to have resulted from any of them except the 
report. None of these surveys was made by officers with technical 
knowledge of any industry, and they were all confined to a description 
of the various provinces from an economic point of view, including 
superficial accounts of organised industries and more detailed investiga- 
tions of small and cottage industries, with descriptions of processes, 
rates of wages, cost of raw material, and prices of and demand for pro- 
fillets. The reports usually include jiroposals on very general lines for 
the improvement of local industries, with schemes for the organisation 
of the necessary staff. They are useful only for administrative purposes 
as reviews of the existing industrial position, and as affording a basis 
for the organisation of a local Department of Industries. Expert exam- 
inations of particular industries also have been made in Bombay, 
but the publication of the information so acquired has not had much, 
if any, practical influence on the public. 

This account of the efforts made by Government for the improve- 
ment of Indian industries shows how little has been achieved, owing to 
the lack of a definite and accepted policy, and to the al}sence of an appro- 
priate organisation of specialised experts. Such experience as has been 
■ gained hi the few attempts which have been made by the Imperial and 
Local Governments is chiefly of a negative character ; much valuable 
time has been lost, during which substantial advances might have been 
registered, and the outbreak of war, which should have proved an oppor- 
tunity to reap the fruits of progress, has served mainly to reveal and 
accentuate startling deficiencies. 


CHAPf EE IX, 


The '^ organisation of Scientific and Technical Services 
.\mA the provision for Eesearch Worl in India and 
Abroad. 


112. lu tile course of our tours we visited the Forest Itesearch institute 
at Dehra Bun, the Agricultural Ilescarch 
Esistliigpw|loii^of research institute at Pusa and the Indian Jiistitiite of 
Science at Bangalore. We also inspected the 
laboratories and equipment for research work in the Agricultural Colleges 
at Cawnpore, Nagpur, Coimbatore and Lyallpur. Further we inade^ a 
special point of ascertaining what facilities existed under the Education 
Department in schools, or. colleges, under other departments of Govern- 
ment or privately, for research work, which would in any way promote 
the industrial development of the country. We also took occasion to 
enquire to what extent useful work has been done for India by the 
Imperial Institute, and to what extent it was considered desirable to refer 
problems to scientific men at home. 

We were impressed by the value of the work which has already been 
done in the organised laboratories, and by the absolutely unanimous 
opinion which was expressed by all scientific officers as to the biadequacy 
of the staffs in point of numbers. Everywhere we were brought face to 
face with unsolved problems, requiring scientific investigation on an 
extended scale. On the one side, we saw the results accomplished by 
enthusiastic scientists, which, regarded from the purely economic aspect 
of the question, have added enormously to the productive capacity of 
India ; on the other side, we were told by forest ofiScers, agriculturists 
and indigo planters, engineers and manufacturers of the limitations 
placed upon the development of their work and the frequency with 
which they v/ere brought to a standstill by a lack of knowledge regarding 
matters which could oidy be ascertained by systematic research -work. 
Such success as has been attained by the Institutes at Fusa, Dehra Dun 
and Bangalore should not be gauged solely by its pecuniary returns, as 
the experts employed have had their attention directed to specific prob- 
lems urgently calling for solution, and those which w^ere likely to yield 
immediate results have naturally been taken up first. 

We do not propose to deal with the general problems of pure scientific 
research ; but in relation thereto, attention should be forcibly drawn to 
the striking success obtained by those officers in Government depart- 
ments whoso position has enabled them to specialise in their work. 
m 


As luditstries conducted on modem lines, witli facilities to kee|) 
abreast of developments in other countries, 
Sdsnlifie advies as 88S6ii- require technical as much as commercial 
la |SP8 im nary 9¥S0p» efficiency, it is desirable that 

each scheme should be examined b}' appropriate 
techmeal specialists before CTOvermnent grants concessions or promises 
ill advance any form of support to a new industrial enterprise. The 
absence of such technical officers and the consequent inability to dis- 
tinguish between the good and the unsound industrial schemes offered, 
have given rise to undue hesitation in granting reasonable concessions. 
Frequently, therefore, there has been displaj^ed by Government officials 
ail apparent indifference, to industries, which has been confirmed in the 
public mind by tbe absence of any openly expressed policy of encourage- 
■. ■= ment. 

The maintenance of a staff of suitable technologists and scientific 
experts is thus essential to industrial de velopment. The most prominent 
deficiency and most promising field is iu' connection with research work 
on the raw materials of the country, especially on the vegetable products. 
As a consequence of the maintenance of a well organised, though small. 
Geological Survey Department for the past 60 years, our information 
regarding the mineral resoiu'ces of the country has reached a relatively 
satisfactory stage ; indeed, 'there are various mineral propositions that 
are merely awaiting advances in other directions for exploitation to 
commence, and Government has, at its command, in the Geological 
Burvey officers, a corps of specialists who can he relied on for the necessary 
advice as development proceeds. 

l.U. In the case of vegetable products, however, which occur in such 
enormous quantities and great variety, coin- 
Rtsesrch^on^vegetaJjIe paratively little work has been done of the 
kind necessary to translate the purely scientific 
data into a form suitable for the investing industrialist.^ Sir George 
Watt* has gathered together a mass of material which, in hulk, is evidence 
of the great amount of work clone by him and by many other workers, 
official and private. But examinatioii of the data concerning any 
product of probable commercial value generally brings into noticeable 
relief our ignorance of the very facts that are necessary for satisfactory 
industrial enterprise. 

Samples of vegetable products have been examined by scientific 
workers, either in India or abroad ; chemical analyses and other tosf s 
have been made ; but often there is a doubt as to -whethor tile samples 
were j'epreseutatiwg whetheu’ they represented tlie plant at its best., 
’idiether similar or better results could be obtained uiider regular com- 
mercial practice, W'hetlier the material occurs in quantities that wmuld 
permit of economic assembly at a suitable place of manufacture, or 


Commercial Products of India,” published under the authoritv of the Secretary 
of State for India by J ohn Murray, 1908, ^riiioh is a .short edition rerised to 190S of Watt’s 
‘ Bictianary of llie Bcoaoinie Products of India.” — Calcutta, 1885-90. 



\v.fietiier (Jic aceew-sory uoiiditiouB are sucli as to jiistdy «-:apita). outlay. 
Data siicli as these are necessary before a wise iuTCstor ^vill risk liis 
money in an industrial enterprise that depends on tlic maiiiteuanee of a 
supply of raw juaterial of tlie right sort obtainable under favourable 
conditions. 

-Ud. These data,, it is true, can bo obtained by any private individual 
or enterprising coiupaiiy, but it is important 
Kspsns why the carrying j-.y remember that the individual or company. 

undertakes “prospecting” work of any 
kind, expects very properly to be paid for each 
successful find much more than its actual cost : he must cover those of 
his losses that are due to unsuccessful ventures, and tluis each enterprise 
that is talcon up becomes charged Avith the expenses of those tliat arc 
abandoned, the capital is corresjamdingl}' “ diluted,”' and the iudiistiy 
is handicapped. 

•Ifor most industries, it is not the chief raw material that gives tlie 
wise investor anxiety .so much as the accessories. Thuatlie expert 
prospector of oiH3 substance may find his favourable results of no use, 
without favourable results of a wholly different class, Further, for 
general industrial progress the manufacturers of India must be iu a 
position to make use of the results of work done elsewhere ; but to apply 
them to local conditions is often by no means easy. In some instances, 
the information available is designedly left incomplete and gap.s have to 
be filled in by trials and experiments, whilst the; adaptation of methods 
and processes to Indian conditions and to Indian ihaterials often involves 
research W'ork of a complex and difficult character.! Between the first 
stage of the inception of an industrial undertaking and its actual realisa- 
tion there is usually a necessity for scientific and expert control. Much 
money in the past would have been saved, if the importance of these 
preimiiuary investigations had been realised. ( Ordinarily, no firm can 
afford to risk the cost of employing the various experts so required in an 
imcertain venture. This is more appropriately the business of the State, 
a}id the survey of its natural resoiu’ces should be undertaken systema- 
tically, not in the form of an isolated series of special prospecting tests, 
whicli results in frequent repetitions, witli wasteful uveilapping of 
results and embarrassing gaps. ^ The best intentions on the part of 
(.hn-ernmont and a wise policy "'of industrial encouragement will never 
ha3c tlieir full value, unless jneoeded by a systematic survey of tln! 
country’s natural resource's. j, Piivate enterprise, however, will follow 
i)i. a liealthy form and with little artificial stimulus, when suflicituit 
information of the right kind is made available in a way tliat reduces the 
opportunities of the speculator to prey on a credulous investor. The 
striking financial results, wliich followed quickly and du’ectly after the 
emplo 3 unent from about 1905 of scientific specialists iu agricultural 
rcseareJi, demonstrate the wisdom of investing in modern science, and 
indicate also the opportunities th.at have almost certainly been missed 
in many other -ways that affect the prosperity of the people and tlic 
revenues of the State. We have thus no hesitation in recommending 
SB 



& vci-y subiitaiitial iiicrcatjo in tiie scientific and teciimcai services as 
essential to industrial development. 

116. We it a ve discussed vrith various witnesses the form of classifica- 
tion and organisation most likely to be effective 
SxIsl!Rg_ lack of ®rganl“ fQj. scientific services of a country of the 
ss iOn ® size and varied character of India. The 

problems of pure research require a high degree 
of speciaMsatioii, which will become more pronounced with the deveiop- 
3uent of the sciences generally/ Tor the practical application of the 
results of research, however, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local 
knowlerlgc are necessary, liidia has at times had the benefit of both 
types of scientific men, and for want of official co-ordination has often 
suffered from both. 

In addition to a general deficiency of scientific and technical officers, 
there is a noticeable absence of anything approaching a natural classifi- 
cation of the various classes of experts employed. Scieutific and teohiiical 
officers are employed, sometimes as whole-time officers in an organised 
and graded service ; at other times as experts on short-term agreements. 
There is a general want of uniformity and an absence of system about 
their functions, powers and terms of service. We have found the 
scientific experts forming heterogeneous groups, with no uniform con- 
ditions of service, with no definitely established policy or precise limits 
to their activities. The result is waste of money in duplicating equip- 
ment, absence of combined effort to form satisfactory reference libraries, 
overlapping of research work on some questions with consequent neglect 
of others, absence of authoritative check as to the value of results, con- 
fusion among the general public, and a disconcerting variety of isolated 
or short-lived serial publications. 


117. If one takes any single science, say, zoology, the problems that 
arise may be referred, in a purely haphazard way, to any one of many 
zoologists — ^to an officer working under the Forest Department at Debra 
Dun, to any one of the various kinds of zoologists employed by the 
imperial or provincial AgTicultnral Departments, or at the Indian Museum 
at Calcutta. -'.Kot one of these officers has any regular means of knowing 
what the others are doing ; there is no one to check his results, and no 
one joiu’nai to which outsiders can refer as covering the whole range of 
zoological research activities in India. ^ The zoological staff of the Calcutta 
Museum has recently been constituted as a Zoological Survey of India, 
but there are still more official zoologists outside than within the sicw 
department, which consists of only four zoologists. 

The. meiiibors of the Botanical Survey of India are only five in number,, 
but all are largely occupied with extra-departmental duties, while a far 
larger number of official botanists are employed in quite other depart™ 


For the various chemical problems that are essential to industrial 
development in the country, this form of organised confusion exists 

m 



even on a larger Hcaie. Ckcmists are employed by the various provinoial 
Agricultural Departments, but some of them we found to be occupied 
witli problems like dyeing, paper-pulp making and tbo extraction of 
drugs, being a^pparently unconscious of what has been done, and is now 
being undertaken, in other parts of India. Chemists are employed at 
the cordite factory near Wellington under the Ordnance Branch of the 
Munitions Board. A tinctorial chemist is employed under the Director 
of Industries in Madras, and another under the Director of Industries 
ill the United Provinces. A mineral chemist works under the Geological 
Survey. One or two nietaliurgical chemists are engaged as inspectors 
of steel at Kaliraati. Chemists are employed in the Medical Stores 
Department, in the Mints, in the Forest Dcjiartincnt, under the Superiii- 
teiident of Locu.l Purchases, under the Collectors of Customs, as pro- 
fessors in various Government Colleges, and as chemical analysts to 
Local Govermuents, while there appear to be no definite conditions 
governing tlic reference of chemical problems to the Imperial Institute 
in Loudon. Most of these chemists may be required to give authoritative 
advice on any branch of chemistiy ; they are in isolated posts, generally 
with no official prospects of promotion of a kind that would satisfy any 
scientific man of energy and ability. It is not within any one’s powers 
to obtain a collective opinion on any chemical question. The permanent 
official establishments are also supplemented at irregular times by the 
employment of temporary experts, on the apparent assumption that 
India has insufficient problems to occupy the life’s work of one man in 
connection with such large industries as silk, tanning, glass, glycerine, 
paper-pulp, and soap. 

Apart from the dissipation of energy due to this unorganised variety, 
the employment of isolated experts, whether permanent or temporary, 
results in a waste of money. A scientific service, with a definitely 
established position, can attract recruits for smaller initial pay than one 
of unknown prestige. Many of the scientific specialists quickly reach 
their maximum salaries, and, witnessing the gradual rise in pay and 
position of their contemporaries in other services, naturally grow dis- 
contented and consequently become of reduced value to the country. 
Ill view of the fact that no quantitative standard can be established to 
gauge scientific research, no one can say what the couiitiy loses by 
discontent among its scientific staff. 

118. There are two principal w^’s in which scientific officers can be 
classified, viz., (a) by taking the single science 
fiiasslfirattoi^©! ssleiitli® subject as the main bond of union, or (6) by 
taking the application of the various sciences 
as the line of primary gTOiiping, The Geological Survey and the Agri- 
cultural Departments are our most satisfactory cases to illustrate each 
method of classification— the science of geology is the bond in the first 
case, and the application of such; sciences as entomology, botany and 
chemistry to agricuiture in the second. 

■ . ■ . 87 
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HI . deoiogical Survey is organised and equipped to deal with all 
problems connected 'with the development of 
I our ininerar resources, namely, the various 
brancbes of pure geology required to complete 
, the general geological map of India, mineral 
iiifomiation regarding mineral occurrences, and the conditions 
p 3 ^^osx>ecti]ig licenses and mining leases are granted. The 
iinaer touches on public education by making its reference museum 
public and by lending officers for short periods as 
professors. Three advantages h-'ivc followed from this compact 

stiucturct"" 

( 1 ) Everybody in India, whether an official or a private person, 

knows exactly vdi ether a definite problem does, or does not:, 
come vithin the province of tlie ({eological Survey ; 

(2) The activities of its officers can never overlap tliose of another 

department without being noticeable, while no other official, 
either of the Government of India or under a Local Govern- • 
ment, can pose as an authority ou mineral questions without 
obviously trespassing on the. functions of a recognised and 
established department ; 

(3) To the rest of the scientific world a member of the- Geological 

Survey always retains his caste as a geologist, and the director' 
of the department occupies ex o/ficio an honoured position. 

. These circiiin stances add to the prestige of the department and tend 
to foster an esprit de corps, wliich lends an additional attraction to the 
service. The department has maintained without interruption, since its 
foundation, a set of serial pubUcatioiis which, being the only publications 
of their kind in India, enable it to enjoy the benefit of a monopoly in 
making exchanges with other institutions abroad. As a result, it 
possesses one of the most satisfactory reference libraries of its kind. 
This feature is one of very great importance, for it is difficult to over- 
estimate tiie value to the department of the certainty with which an 
officer can rely on his librai-}' in following up a line of research in any 
branch of pure or applied geology. 

TJic scientific officers of the Agricultural Department arc bound 
togetiier by the fact that their various sciences 
sciences ai-e applied to agrieiilture. At the Pusa Eo- 
tuMi ^SUrlsi search .Institute the scientific officers include 

Rjsnts. mycologists, economic botanists, entomologists, 

bacteriologists and chemists. In each of the 
]iioviriees one finds, in addition to one or two recognised agriculturists, 
representati^'es of some one or more of these accessory varieties of 
scientific officers. "We have been impressed ■R’itli the high quality of 
officers wlio liave been recruited in this way, and by the keenness which 
they fcliow. They commence with a higher initial pay, and, up to ten 
years of their service, tlicy liave better jirospects than the (.ieological 
' Survey officers ; but their official prospects are limited to the disap“ 



poiniingly shorfc and blind alley into wliichthej’' entered at an age too 
Yoiing to consider tbe ultimate aspect of this question. On the other 
hand, there is no check on the quality or quantity of work done by the 
%^arious proyincial officers. The chemist, the entomologist, or the 
botanist of each provincial Agricultural Department is a law unto 
himself, and is without the stimulating influence of other men of the 
same scientific caste. Although, for example, there is a princii>al for 
the Agricultural College at Coimbatore, the scientific officers associated 
with him, namely, an agricultural chemist, aii economic botanist, a myco- 
logist, and an entomologist, form, for research purposes, separate clepart- 
ments, each ])eing free to communicate direct with tlie .Director of 
Agricuitiire for tlie province. 

Some of these specialists find it necessary to publish their resuli s in 
extra, -departmental j ournals. Tlie plant pathologist at Pusa, for example , 
finds that his most .suitable journal is one published at Berlin, and his 
scientific interests thus tend to become more closely linked with German 
vegetable jjathoiogists tlian with his colleagues in the Agricultural 
Department of India. 

A perusal of the list of agricultural publications in India shows the 
wide field of literature over which the agricultural research worker must 
range before he can be certain that he has discovered the latest and most 
up-to-date information on his subject. 

The publications of the Agricultural Department fall into two main 
divisions :■ — 

I. Those issued l)y the Imperial Department of Agriculture 

(1) The Agricultural Journal of India. (Qiiarterly,) 

(2) Memoirs. (Occasional) in series, such as Botanical, Entonnjlo- 

gical, Cliemical, Bacteriological and Veterinary. 

(3) Bulletins. 

(4) Annual Reports, vk-.-— 

(i') Scientific reports of the Pusa Agricidtural Research Institute 

(ii'.cluding the Report of the Imperial Cotton Specialist). 
(ii) Report on the Progress of Agriculture in India. 

(?;?//) Report of the Imperial Bacteriological Laboratory, Muktesar. 

Beside, s the.se tliere are Proceedings of the Board of Agriculture 
(Itiennial), those of sectional meetings of the Board, and monograplss 
and books. 

JI. Those is.sued by provinci^d Departments 

(1) Annual Report, .sv on the adnfimstration of the provincial 

Veterinary and Agricultural Departments. 

(2) ..iimiial Reports on the working of the Agricultural Stations. 

(3) Occasional leaflets and bulletins on special subjects in Engli.sh 

or vernacular for the use of cultivators and c)ther.s. 

(4) ]vlagarine,s on popular lines in English and vernacular, eitli«-r 

conducted by the department or under Its patronage. 



These are monthly or quarterly, and are designed to keep 
the cultivators of the province in touch with the work of 
the department. 

At the Forest Research Institute, Dehra Dun, we found a forest 
economist, a chemist, a botanist, a silviculturist, and a zoologist, each 
working on his own special lines under a senior Forest officer as Director 
of the Institute. It is the business of the Forest Economist to detect, 
if possible, ways for bringing the forest products into greater use for 
the various technical industries. To make his office of any practical 
value, therefore, he must acquaint himself with the details of industries 
like paper-making, match maniifacture, the extraction of drugs, essential 
oils and peifuraes, besides having a knowledge of the various uses to 
which special kinds of timber can be devoted. His activities cover 
a field nearly as wide as that formerly attempted by the Reporter 
on Economic P'roducts to the Government of India : and, even if the 
range of subjects which he is supposed to know were possible to any 
human being, he would quickly realise that, by devotion to iiis 
special work, he must sacrifice liis prospects of promotion to the higher 
jjosts in the Forest Department. There is also a single chemical 
adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he 
can follow to the stage of establishing an industrial proposition that 
would justify commercial enterprise. His results, obviously, ought 
to come under review by a chemical service, which would include 
chemists wdio could make an independent estimate of their import- 
ance, and practical chemical engineers who could give authorita- 
tive information as to their commercial value, and thus facilitate the 
exploitation of the raw products, either departmentally or through 
chemical manufacturing companies. 

119, Before balancing the relative merits of these two systems of 
grouping scientific officers, it is necessary to 
Efiset of systems of classi- into consideration the way in which 

ea*ion Local Governments may be afiected ])y the 

adoption of either. There is no doubt that the 
second system of gTouping officers, according to the practical application 
of their special subjects, lends itself more easily to the immediate require- 
ments of Local Governments. flTie Geological Survey is strictly imperial 
ill character and its officers are 'beyond the control of any Local Govern- 
ments, but the range of its existing functions could nut be undertaken 
by any Local Government, except by the institution in, its province of 
another department of practically the same size ; for the department is 
no more than large enough to include the necessary variety of specialists, 
together with an allowance for casualties, unsatisfactory recruits, and 
leave. On tlie score of expense alone provincial duplication in this 
way would be impracticable. Local Grovermnents naturally desire to 
have control of the scientific officers working in their provinces ; they 
believe that' their interests are not always sympathetically considered 



by tbe beads of imperial departments ; and the problems awaiting 
solution are so iminerous that no imperial scientific department, as now 
under-stafied, can satisfy the demands of Local Governments. 

120. Whilst admitting the danger of imperial scientific officers neg- 
lecting the immediate demands of Local Govern- 
Argumenfe ir^ faysur ©f meiits, we consider that the balance, of advan- 
ttiTlMif tage is distinctly in fpour of grouping these 
. officers by their principal subjects in imperial 
services, while providing arrangements for recognising the provincial 
claim to paramount authority in applying the results of scientific research. 
Onr r(?asons are shortly these : — 

(а) The functions of scientific officers are advisory, rather than 

executive. Consequently, quality of work is more important 
than promptness of action, and technical efficiency should be 
considered before purely local knowledge. One has to rem- 
ember that, unless a scientific officer specialises, his advice 
may be harmful. 

(б) It is not difficult to organise an imperial service so that some of 

its officers are placed temporarily under the orders of Local 
Governments or other departments for special investigations 
of local value or as consultants. 

(e) Some Local Governments are too small to maintain anything 
like the required variety of scientific officers, or oven of the 
equipment required for research work ; they must always 
rely on an imperial staff. 

(d) Local Governments cannot offer tbe prospects necessary to 
attract tbe best type of scientific man ; they have no check 
on the quantity and quality of his work, such as is possible 
in a large service with a distinguished chief ; they cannot 
create a reference library nor the atmosphere of science, 
without which most scientific men fail to work and flourish. 

(fi) The chief grievance of Local Governments is due to the fact 
that hitherto the Government of India has never had a staff 
sufficient to meet the urgent problems of the provinces. 
The cure for this is obvious and simple ; the scientific services 
hitherto have been, through failure to appreciate their full 
value, starved financially. 

(/) When a provincial scientific officer is found to be unsuitable 
in any po.st, it should be possible to effect a change by his 
return to the imperial reservoir, where his idiosyncrasies 
can be accommodated. Under the present arrangements, 
an unsatisfactory specialist employed by a Local Government 
cannot generally be dispensed with, as the Local Govern- 
ment has no one of the same caste, who can fitly judge of an 
expert’s qualifications. 

The constitution of a certain number of scientific services based on 
the assumption that the science itself is a chief link between ah members, 
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flo-’ps nor prevent the formation of departments, either imperioi or pro- 
vincial, \vlu'?re the application of various sciences is the chief bond of 
nuioin To take a single scientific service as an example, many of the 
rfioblenis of tanning arc mainly chemical but the technical difficulties 
in connection with the industry are so varied, the field for research is 
so promising, and the duty of training young men to qualify teclmicaUv 
is so pressing, that we do not hesitate to recommend a special depart- 
ment to develope an industry in wMch India is conspicuously well 
supplied with raw materials of all kinds. There is no reason why a 
department of leather technology, composed of different specialists, should 
not borrow one, two or more chemists from the Chemical Service, keeping 
[hern for long or short periods according to the nature of their ivork. 
Similarly, the Geological Survey, the Forest Department, the Agricultural 
Department and some of the provincial Departments of Industries might 
obtain the necessary chemical experts by the seconding of appropriately 
specialised chemists from the general Cliemical Service. 

121. The science subjects that have a direct bearing on industries 

and seem especially to merit offi.cial organisa- 
Prsiiossd organisation for along lines similar to those of the Geolo- 
an Indian Chemical -id* i • 4. i j 1 i 

Service. Survey are chemistry, botany, and zoology. 

Taking chemistry first, it would be possible, 
for administrative purposes, to divide the chemists into three fairly 
compact groups which might be called, («■) agricultural, (6) organic, 
and (e) mineral chemists. In many ways the agricultural and the organic 
chemists would overlap, as many of the problems of agricultural chemistry 
are organic in their charac;ter. It is desirable, howT,ver, in a place like 
India, where agriculture is so extremely important, to give this branch 
of chemistr}^ special consideration. The organic cliemists would be 
occupied largely ■with problems connected with forest products, drugs, 
perfumes, essential oils and dyes, leather and sugar. Many of these 
officers would be eligible to ofiiciate in the agricultural group. The 
mineral chemists would include metallurgists, the metallurgical inspectors, 
and the chemists of the Mints and of the Geological Survey. At some 
laboratory recognised as tlie headquarters of the service, there should 
also be. at least one chemist who has specialised in physical cliemistry, 
for a chemist of this type w’ould deal with the physical problems connected 
with both the inorganic and organic substances. It seems to us that 
Delira Dun possesses many advantages as a site for the headquarters 
of this as well as of some other scientific services. The whole of tlie 
{‘liemisls would lie under the control, for scientific purposes, of a senior 
officer wlio might appropriately be called Chief Chemist to the Govern- 
ment of India. Under him directly W’ould be the staffi of the headquarters 
laboratory, Including the physical chemists, and the specialists not 
assigned to jirovincial branches. The other three groups wmuld lie 
under the supervision of three Deputy Chief Chemists. Junior members 
of any of the three groups w-ould be lent to Local Governments and tlie 
principal Government departments for terms normally limited to fi\m 
years. Thev would carry on the routine duties required, in some casc'.s 


including teaching, and would nndeitake certain forms of research with 
the approval of the head of their service* All results of scientific 
and practical value vroiild Im published in a serial recognised as the autho- 
ritative publication of the Indian Chemical Service. Such a serial would 
quickly establish its position in the scientific world and would become 
a convenient medium for the publication also of papers by private 
chemists, resulting thus in the formation of an Indian " school’ At 
Ciynvenieiit intervals, most or all of the chemists might assemble for a 
Yv^eek’s conference, which should be open also to manufacturing and 
private chemists. 

122. For the rpcruilment of these scientific services, we recommend 
that to the utmost extent possible the junior 
Eecruiiffisn^t^^ami tcrias oif appointments should be made from science 
graduates of the Indian Universities, and tnat 
the senior and experienced men who will be required to initiate ajid 
direct research work should be obtained on special terms from England, 
when such are not available here. We recognise that there will, at the 
outset, be some diffierdty consequent upon the conditions that will pre- 
vail in England after the war, and because of the relatively small field 
of selection wMch at present exists in India. As development of science 
teaching at the Universities proceeds, and opportunities for technical 
training in India increase, we believe that the necessity for importing 
specialists will greatly diminish, and that ultimately the services will 
be mainly filled with officers tramed in this coimtr)''. Recruits for the 
scientific services, especially the Chemical Service, should be obtained 
at as early an age as possible, preferably not exceeding 25 years. We 
should thus secure the Ihiiversity graduate, who had done one or perhaps 
two years’ post-graduate work, whether scientific or practical, but wnuld 
not yet be confirmed in speciolisatiou. The object of this proposal is 
to increase the sources of choice, and to make it less difficult for Govern- 
ment to dispense w’iththe services of a recruit, if at the end of his proba- 
tion he is found to be unsuitable. We assume that the requisite degree 
of specialisation will be secured by adopting a system, whereby study 
leave will be granted at some suitable time after three years service, 
when a scientific officer should have developed a distinct bent. (>See 
also paragraph 334, Chapter XXII.) The creation of imperial services 
wnll enable us to pool our requirements in each science and thus reap the 
advantages of recruitment in a wnde field. It will thus be possible, 
especially in the case of the larger services, to substitute a system of 
recruitment on a rough actuarial basis, to cover wastage and expansion, 
for the present ad hoc methods, under which vacancies have to be filled, 
as they occur, and with reference to special appointments, i]*re.speetive 
of the quality of eandidates available at the time. 

It is not practicable to give a , precise estimate <d‘ the uurnbei- of 
j)fficers required and obtainable in the near future. It will be some 
years before it will be possible to obtain the full neces.sary stafi; in India. 
In addition there will be similar post-war demands made at home and in 
tlie dominions for scientific, especially chemical, experts, which will 



These are monthly or quarterly, and are designed to keep 

’ the cultivators of the province in touch, with the work of 

the department. 

At tlie Forest Eesearch Institute, Dehra Dun, w’e found a forest 
Gcojiomist, a cdiemist, a botanist, a silviculturist, and a zoologist, each 
working on his own special lines under a~senior Forest officer as Director 
of the Institute. It is the business of the Forest Economist to detect, 
if possible, w'ays for bringing the forest products into greater use for 
the various technical industries. To make his office of any practical 
value, therefore, he must acquaint himself with the details of industries 
like paper-making, match manufacture, the extraction of drugs, essential 
oils and perfumes, besides having a knowdedge of the various uses to 
which special kinds of timlrer can be devoted. His activities cover 
a field nearly as wide as that formerly attempted by the Reporter 
on Economic Products to the Government of India ; and, even if the 
range of. subjects -which he is supposed to know were possible to any 
human being, he would quickly realise that, by devotion to his 
special work, he must sacrifice his prospects of promotion to the higher 
posts in the Forest Department. There is also a single chemical 
adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he 
can follow to the stage of establishing an industrial proposition that 
WTmld Justify commercial enterprise. His results, obviously, ought 
to come under review by a chemical service, which would include 
chemists -who could make an independent estimate of their import- 
ance, and practical chemical engineers who could give authorita- 
tive information as to their commercial value, and thus facilitate the 
exploitation of the raw products, either departmentally or through 
chemical rnaiiufacturiiig companies. 


119. Before, balancing the relative merits of these two systems of 
grouping scientific officers, it is necessary to 
Effect of systems of classi- ^.ake into consideration the way in which 
fteatioR on Local Govern- t in j. i 

jRents, Local bovernments may be afiected by the 

adoption of either. There is no doubt that the 
.second system of grouping officers, according to the practical application 
of their .special subjects, lends itj^elf more easih'- to the immediate require- 
ments of Local Governments. fTlic Geological Survey is strictly imperial 
in character and its officers are 'beyond the control of any Local Govern- 
ments, but the range of its existing functions could not be undertaken 
by any .Local Government, except l3y the institution in its province of 
auother department of practically the same size ; for the department is 
no more than large enough to include the necessary variety o-f specialists, 
together with an allowance for casualties, unsatisfactory recruits, and 
leave. On the score of expense alone provincial duplication in this 
way would be impracticable. LocaT Governments naturally desire to 
hav'e control of the scientific officers working in their provinces ; they 
believe that their interests are not always sympathetically considered 


by tne beads of imperial departments ; and the problems awaitmg 
solution are so numerous that no imperial scientific department, as now 
under-staffed, can satisfy the demands of Local Governments, 

120. Whilst admitting the danger of imperial scientific officers neg- 
lecting the immediate demands of Local Govern- 
ArgM_!Sti®nfe In fayeur ®f nients, we consider that the balance of advan- 
thSond!*® tage is distinctly in favour of grouping these 
- officers by their principal subjects in imperial 
services, while providing arrangements for recognising the provincial 
claim to paramount authority in applying the results of scientific research . 
Our reasons are shortly these : — 

(а) The functions of scientific officers are advisory, rather than 

executive. Consequently, quality of work is more important 
than promptness of action, and technical efficiency should be 
considered before purely local knowledge. One has to rem- 
ember that, unless a scientific officer specialises, his advice 
may be harmful. 

(б) It is not difficult to organise an imperial service so that some of 

its officers are placed temporarily under the orders of Local 
Governments or other departments for special investigations 
of local value or as consultants. 

(c) Some Local Governments are too small to maintain anything 

like the required variety of scientific officers, or even of the 
equipment required for research work ; they must always 
rely on an imperial staff. 

(d) Local Governments cannot offer the prospects necessary to 

attract the best type of scientific man ; they have no check 
on the quantity and quality of his work, such as is possible 
in a large service with a distinguished chief ; they cannot 
create a reference library nor the atmosphere of science, 
without which most scientific men fail to work and flourish. 

(c) The chief grievance of Local Govemineiits is due to the fact 
that hitherto the Government of India has never had a staff 
sufficient to meet the urgent problems of the provinces. 
The cure for this is obvious and simple ; the scientific services 
hitherto have been, through failure to appreciate their full 
value, starved financially. 

(/) When a provincial scientific officer is found to be unsuitable 
in any post, it should be possible to effect a change by his 
return to the imperial reservoir, where his idiosyncrasies 
can be accommodated. Under the present arrangements, 
an unsatisfactory specialist employed by a Local Government 
cannot generally be dispensed with, as the Local Govern- 
ment has no one of the same caste, who can fitly judge of an 
expert’s qnalifioations. 

The constitution of a certain number of scientific services based on 
the assumption that the science itself is a chief link between all members, 


dilos IK.)!' prevent tlic formation of departments, either imperial or pro- 
vincial, where the application of various sciences is the chief bond of 
iiiiion. To talce a single scientific service as an example, many of the 
problems of tanning arc inaiuly cliemical but the teclmicai difficulties 
in coniiectioii with the industry are so varied, the field for research is 
so promising, and the duty of training young men to qualify techuically 
is so pressing, that we do not hesitate to recommend a special depart- 
ment- to develope an industry in which India is conspicuously well 
siipxfficd ^vitk raw materials of ail kinds. There is no reason why a 
department of leather technology, composed of different specialists, should 
not borrow one, two or more chemists from the Chemical Service, keeping 
them for long or short periods according to the nature of their work. 
Similarly, the Geological Survey, the Forest Department, the Agriciiltural 
Department and some of the provincial Departments of Industries might 
obtain the iiecessary chemical experts by the seconding of appropriately 
specialised chemists from the general rJliemical Service. 

121. The .science subjects that have a direct bearing on industries 
and seem especially to merit official organisa- 
Pmpss^prganisatioii for along lines similar to those of the Geolo- 

” Service/”***** gical Survey are chemistry, botany, and zoology. 

Taking chemistry first, it would be possible, 
for administrative purposes, to divide the chemists into three fairly 
compact groups which might be called, (a) agricultural, (b) organic, 
and (e) mineral chemists. In many ways the agricultmal and the organic 
chemists would overlap, as many of the problems of agricultural chemistry 
are organic in their character. It is desirable, however, in a place like 
India, where agriculture is so extremely important, to give this branch 
of chemistry special consideration. The organic cl)emi.sts would be 
occupied largely with problems connected with forest products, drugs, 
perfumes, e.ssentiai oils and dye,s, leather and siigaj'. Many of the.se 
officer.s would be eligible to officiate in the agrieultural group. The 
mineral (ffiemists would include metallurgi.sts, the metallurgical inspector,?, 
and the chemist.? of the Minis and of the Geological Survey. At .some 
laboratory recognised as the headquarters of the service, there should 
also be at least one chemist who has .specialised in physical chemistry, 
for a chemist of this type Avonld deal with the phy.sical problems connected 
with both the inorganic and organic substances. It seems to us that 
Debra Dun pos.sesse3 many advantages as a site for the headquarters 
of thi.s as Avell a.s of some other scientific services. The whole of the 
chemists would be under the control, for scientific purposes, of a senior 
officer who miglit appropriately be called Chief Chemist to the Govern- 
ment of India. Under him directly would be the .staff of the Jieadquarters 
laboratory, including the physical chemists, and the specialists Tiot 
assigned io provincial branches. The other three groups would be, 
under the supervision of three Deputy Chief Chemists. Junior members 
of any rJ the three groiip.s umiild be lent to Local Governments and tlm 
priiieipal Government departments for terms normally liioited to five 
years. They would carry on the routine duties required, in some cases 
"■ ■ 



including teacliing, and \vould undertake certain forms of reseaicli witli 
the a.pproval of tlie head of their service. All results of scientifie 
and practical value tvoiild 1)e published in a serial recognised as tlie autito- 
ritativc publicatioii of the Indian Chemical Bcrvice. Bucli a serial tvould 
quickly establish its position in the scientific world and -woull become 
a convenient medium for the publication also of papers by private 
rlicmists, resulting iliiis in the formation of an Indian " scliool/’ At. 
conveoient inlervals, most or all of the chemists might assemble for a 
wet-ids coiiferenee, whicli slionld be open also to mainifactuTing and 
private chemists. , 

122. For the, recruitment of these scientiiic services, we recommeiul 
that to the utmost extent possible, the junior 
Reeruitmsiil^^and terms of appointments should be made from scjence, 
graduates of the Indian Universities, and tnat 
the senior and experienced men who will be required to initiate and 
direct research work should be obtained on special teims fiorn England, 
when such are not available here. We recognise that there will, at tlie 
outset, be some difficulty consequent upon the conditions that will pre- 
vail in England after the war, and because of the relatively small field 
of selection which at present exists in India. As development of science 
teaching at the Universities proceeds, and opportunities for technical 
training in India increase, we believe that the necessity for importing 
specialists wall greatly diminish, and that ultimately the services will 
be mainly fiUed with officers trained in this country. Keciuits for the 
scientific services, especially the Chemical Service, should be obtained 
at as early an age as possible, preferably not exceeding 25 years. We 
should thus secure the University graduate, who had done one or perhaps 
t^YO years’ post-graduate work, whether scientific or practical, but would 
not yet be confiimed in speendisation. The object of this proposal is 
to increase the sources of choice, and to make it less difficult for Clovern- 
mentto dispense with the services of a recruit, if at the end of his proba- 
tion he is found to be unsuitable. We assume that the requisite degree 
of specialisation will be secured by adopting a system, whereby study 
leave -will be granted at some suitable time after three years service, 
when a scientific officer should have developed a distinct bent. (Bee 
al.so paragraph 334, Chapter XXH.) The creation of imperial services 
will enable us to pool our requirements in eacli science and thus reap the 
advantages of recruitment in a wide field. It will thus be possible, 
especially in the case of the larger services, to substitute a system of 
recruitment on a rough actuarial basis, to cover wastage and expansion, 
for the present ad hoc methods, under which vacancies have to bo filled, 
as they occur, and with reference to special appointment.^, irrespective 
ol the quality of candidates available at the time. 

It is not practicable to give a. precise estimate, of the luiml.-er of 
ollieeis required and obtainable in the near future. It will be some, 
years before it will be possible to obtain the full necessary staff in India, 
111 addition there will be similar post-war demands made at home and in 
the dominions for scientific, especially chemical, experts, which will 
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render it diffienlt to obtain suitable recruits from England. _ It is probable, 
coiisequentlj^ tliat salaries liigber than the jrre-war rates will be demanded 
bf suitably 'qualified experts, and for this reason, among others, we urge 
the speedy organisation of our scientific services on lines that will permit 
of traiiiiug and turning to account young Indians who are now taking 
up science with no very defenite object in view. 

The chemists graded as 1st class officers and now employed as such 
by Govermneiit amount to just 60, with an aggregate salary hill of just 
under six lakhs per annum, chargeable partly to Local Governments 
and partly to the Government of India. There would he no difficulty 
in allotting profitable duties to about 120 — 1?>0 such ofiicers, with an 
aggregate annual salary of about 15 lakhs. 

123. It would he of little practical value to propose a full cadre under 

war conditions, but the chemical problems 
awaiting solution are so urgent that we recoin- 
mend the early institution ol: measiu’es for 
organising the research work of the various official and private chemists 
who are not already fully occupied with important routine duties. It 
wifi probably be necessary, at the right time, to appoint a special com- 
mittee, which should include a distinguished chemist from abroad, to 
formulate proposals lor tbe permanent organisation and the terms of 
employment of the new service, and for the location and equipment of 
research laboratories. ,, 

We have described with some detail the kind of organisation which, 
we think, will be necessary for a chemical service, because- chemistry 
is so obviousty and fundamentally essential to many industries. 

124. Imperial departments for botany and zoology are already 

established, but, as already stated, they control 
“'SiSVirtmento" fraction of the existing official 

activities, although these, in the aggregate, are 
manifestly helov/ the requirements of the country. Although agriculture 
and forestry show most strikingly the need for chemical, bacteriological, 
botanical and zoological (especially entomological) research and routine 
operations, these sciences appeared to us to have sufficient direct and 
indirect bearing on other industries to justify Qur. inviting evidence 
from appropriate specialists, ilmong these, there was a general consensus 
of opinion -in favour of the formation of imperial services, such as that 
proposed by us for chemistry and that which is already in existence 
for geology. 

In the case of botany, the general opinion of qualified witnesses was 
also in favour of a single compact sendee, while, in the case of zoology, 
it may be advisable to recognise in a tropical country like India the 
large demands^ for, and high degree of specialisation required in, entomo- 
logy. Out object of securing the advantages of scientific specialisation 
without introducing the administrative difficulties of subdivision seems 
fn he met by recognising entomology as a distmet administrative unit, 
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TvEr, T. Bainbi-igge Fletcliei*, Imperial Entomologist at Piisa, lias 
elaborated a selieine v/liicli Tre have published in full (Appendix E). 
for we consider it typical of tlie claims wbicli may be put foiwaid for 
increased lecogriition by other groups of scientists. In many respects 
this scheme falls into line with what we regard as the most suitable, foiin 
of organisation, in \dew of the fact that it is not practicable to provide 
sufficient special entomologists for each of the various groups of insects, 
as well as for the application of the subject in a country as large as India. 
We consider that he lias established a fair claim for a more thorough 
recognition of entomology and has given good reasons for tlie maintenance 
of a minimum staff of 20 superior officers. 

We hesitate to offer suggestions in greater detail I’cgarding the 
organisation of the imperial scientific services for bacteriology, botany 
and zoology, as we consider that the best plan will he the appointment 
of special small committees for the purpose of formulating proposals. 
These committees might appropriately include, in each case, a dis- 
tinguished specialist from abroad. In onr opinion, research work and 
science teaching must be intimately associated, and there should be a 
close connection between the organised services that we are proposing 
and the educational institutions -of University rank in which science 
is taught. We have already stated that ultimately the services should 
be mainly recruited from the Indian Univeisitics, and we hope that the 
Universities wdll in many instances find it advantageous to obtain their 
professors by borrowing men from the scientific services, either for short 
periods or permanentl}?-. We have little doubt lut that the careers 
which will be open to officers in these services will provide them with 
excellent opportunities of obtaining a wide range of practical experience 
both in research work and in industrial methods, and that, for this reason, 
they will attract many of the best University graduates. Whilst the 
services would offer a permanent career to perhaps the majority of men 
admitted to them, we contemplate that many would regard service in 
them as preliminary to independent work outside, either in public 
institutions or on private account. At the present time, there are few 
ojDenings for scientific men except those offered by Government ; but 
as time goes on and the industries of the country expand, there will he 
a steadily increasing demand for scientific experts on the part of large 
mamifacturers. The proposed scientific services would enable this 
demand to be met, and we can suggest no equally efieetive means of 
providing for this future need so long avS Government continues to be 
the chief employer. 

125. Scientists in the Education Department are at present recruited 
as members of the Imperial Educational Service 
Relatisnp of scientific offi- through the Secretary of State for special 
eers With the Educatso.'i a f t,* 33 rm,* , i, , ‘•i 

Osparimefit, professorships. ibis system, although it 

has advantages over the former practice, which 
had less regard to the needs of modern specialisation, involves ceirain 
obvious drawdiacks. The professors are comparatively young when 
recruited, and naturally develope, under novel conditions of life and 
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work, new professional interests wkicli may or may not coincide wntli 
tlie int^^-rests of tkeir environments. ' We suggest that certain of the 
olivioiis drawba(;ks of the present system would he eiiininated by 
seconding from tlie scientific and technical services suitahhs officers to 
act as profes^-irs for, say, five years in the various high-grade colleges 
under Government or University control. The advantage.s which 
such a system offers are mainly these, : — 

(1) There would lie no necessity to recruit young and inexperienced 
oriici:r.s through the Secretary of State or appointment boards 
in London, and it would greatly increase the prospects cd' 
obtaining suitable Indians for such posts. 

(*3) The professors would have in view a clear idea of the eoimection 
between the scientific and industrial needs of the country. 


(3) They would remain in touch with their own respective services 
in selecting subjects for research. 

(I-) They would be better able more directly to train students who 
show the qualities that are suitable, as recruits for the 
imperial services. 

(5) This system would have the advantage of giving a change of 
occupation to those who may tend to become stale and narrow 
through uninterrupted continuance in teaching under the. 
same siUTOundings ; while, by transference from the ordinary 
official service to colleges, technical officers obtain an oppor- 
tunity of renewing in a well-proportioned way their general 
knowledge of their special professional subjects, and the 
practice of teaching will bring them into contact with new 
and important interests, namely, the training of young men 
for proles.sional careers. As members of services that come 
into contact with industrial life, they wdil have far better 


opportunities than isolated professors of securing suitable 
employment for their students. 

We are of opinion that a system such as that indicated above, if 
worked judiciously, will result in mutual advantage to the Education 
Department, to the Universities, and to the special scientific services ; 
it affords an opportunity for recognising the necessity of specialisation 
without, the narrowing and deadeiiaig results which follow over-special- 
isation ; it permits of accommodating peculiarities, of temperament, 
which may not be foreseen at, or may develope after, the time of 
recruitment ; and it offers the sinrll but important advantage of 
helping the colleges to form collections of illustrative samples from 
tiuplicates that ca ii be .spared by the imperial scientific services. 

126. We consider that the head of a scientific service should relin- 
quish all administrative authority over any of 

'■“SSnIStoS”'* may 

Savsrsimsnfs. transferred for service under a Local Govern- 
ment or under some department of the Govern- 


ment of India. 
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We do iioi; tlimk it practicable to formulate rules applicable to ail 
Bucli services regarding questions like programmes of I’esearob 'work, 
inspection of results and forms of publications, but we suggest the fol- 
lowing general principles as necessary to ensure the maintenance of 
professional standards, with due recognition of local administrative 
authority: — 

(1) Whenever it is possible to lay down for any scientific officer a 

prograDime of research work, the local authority should not 
sanction it without consulting the head of the apq3ropriato 
scientific service. This will prevent unnecessary overlapping 
or w^aste of time in taldng up problems that are known to 
the central authority, from wider experience, to bo infruc- 
tuous. 

(2) The head of a scientific service should have the power to inspect 

the scientific wmrk of any of his officers ’svho have been trans- 
ferred to the control of a local authority, but his report 
should be made to the latter, who alone would retain the 
power of interference. 

(3) Reports on research investigations, of a Mud ordinarily suitable 

for publication, should be renewed by the head of the scientific 
service concerned and should not be published without bis 
consent. Ordinarily, such reports should be given their first 
formal publication in the recognised joui-nai of the scientific 
service. This rule will not prevent the issue by the local 
authority of administration or operation reports, or the 
local reprint for popular use, either in Ml or in abstract, 
of papers already formally published in the authorised journal 
of the scientific service ; but it must be remembered that 
local and popular journals will not ordinarily be recognised 
by workers in other countries and, therefore, will not serve to 
secure precedence or to justify quotation in scientific litera- 
ture. It is important, therefore, to maintain the position 
of the authorised central j ommal, and to ensure its being made 
as nearly as possible a complete and authoritative record 
of scientific results ; such a central journal will soon establish 
itself as the official gazette for its own branch of science in 
India, and its recognition will remove any temptation or 
excuse for publishing in foreign journals. 

Research Work in India. 

127. The preparation of an extensive programme of research and the 
employment of a number of officers on the Bolu- 
Sm"ani1SsSits'l involving large possibiUties to 

private trade necessitate the consideration of 
the relations betw-een these officers and the industrial interests which 
they are intended to serve. The following points will certainly arise 
(1) The nature of the assistance to private enterprise and thii extent 
to which it should be given. 


(2) Tiie publication of tlie results of work, wlietiior furming part of 

the regular programme of a Government department or under- 
taken on behalf of private individuals. 

(3) The right to private practice in consulting work on the part of 

officers employed by Government. 

(4) The payment of fees for work done on private account in Govern- 

ment research laboratories. 

(5) The best means of encouraging private firms or individuals to 

set up on their own account as consultants. 

^Y(i have considered these suggestions carefully and discussed them 
with varion.s authorities during the course of our tours, and agree that 
the following general rules seem best to suit conditions as they exist 
now in India. 

(1) Specialised research institutions and laboratories, such as those 
belonging to the Forest and Agricultural Departments, will generally not 
be in a position to take up work on private account. In the case of the 
former, almost all the work is already done for Government, which is by 
far the largest forest proprietor in the country ; in the case of the latter, 
the individual agricniturist works on a small scale and on a non-competi- 
tive basis. On the other hand, the Indian Institute of Science and the 
various research institutes that have been suggested will normally be 
employed on a gi’eat variety of problems received from many sources, 
and there is no reason why applications for assistance from private 
persons should not be entertained. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove 
extremely useful to the public as repositories of technical and industrial 
information, and suitable regulations should be framed to encourage bond 
fde applications for assistance and information. 

(2) Of the advisability of the publication of the results of research in 
pure science, there can be no doubt ; and generally there is no disadvan- 
age resulting from the systematic publication of the results obtained in 
what may be termed * non-competitive ’ development work. The matter 
is altogether diilerent with industrial researches which may yield results 
of great pecuniary value to the possessor, so long as they are in the nature 
of a monopoly, but may often lead to competition injurious to him 
directly they become public property. We consider that the results of 
all research work carried on in Government institutions should be 
regarded as the property of Government. The decision as to the expe- 
diency of publication or otherwise should rest with the controlling 
nitlioriiies ; and it will be desirable in the interests of all concerned to 
reach a clear understanding, at as early a stage as possible, on this 
siibiect in each case. Wc desire to lay stress upon the fact tliat instances 
may often occur in winch it may be found undesirable to imblish 
))ro:ul east the result of industrial research, without in any way precluding 
its confidential communication to persons who may be interested in it, 
or who may be in a, position to make use of it advantageously. 



Tilo data ior resoaroli miistj in the ubseuee of any deiiuite agreement 
oji the subject, be considered to be the property of the applicant, and the 
questioii of tlieir publication should be governed by recognised profes- 
sional etiquette. 

IrVh are conscious that the above prescriptions will deter some persons 
from coming forward with requests for assistance ; but these will be as a 
rule the large-scale industrialists, w'ho are in a position to engage private 
consultants. The smaller operator, -who will benefit most by this form 
of help, is usually working on a less competitive basis. 

(3) We consider that the seientific services, which w^e propose to 
create, should be sufficiently well remunerated and should offer siifiicient 
prospects to their members to render it unnecessary to engage them on 
terms other than those which have been found suitable for such branches 
of the public service as the Public Works Department ; that is to say, 
j)rivate work for extra remuneration should not be undertaken without 
permission, which should only be granted sparingly and for exceptional 
reasons. 

(4) The principles upon which fees should be levied for work under- 
taken for private parties are easily stated. Normally, the cost of such 
work must be paid for on some suitable basis to be agreed upon before- 
hand. This fee may take the form of a lump sum or of a monthly con- 
tribution to cover a share of the salaries to the members of the staff 
during the time they are employed on the work, or, in some instances, 
maj?' be a combination of both methods. When a private concern 
desires to engage a Government research officer as a regular consultant, 
the question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the 
request of private individuals and is likely to be of public utility, such 
work should be done free of charge. Intermediate cases may occur ; hut 
they are not likely to be numerous or difficult to decide. A useful con- 
cession which might be readily granted to pioneers of new industries or 
of existing industries undertaken under new conditions, would be the 
privilege of obtaining not only free tecbnical advice, but also the right 
to have research work taken up on their behalf in Government labora- 
tories, without charge. 

(5) The levying of the full cost of work undertaken on private account 
is likely to prove the best form of encouragement to the establishment of 
private, and usually highly specialised, research laboratories. It is the 
almost complete absence of consulting experts in this country which 
renders it difficult for Indian enterprises on anything but a large scale 
to obtain sound and disinterested advice. It will be one of the functions 
of the Departments of Industries to undertake such work ; but the desir- 
ability of encouraging private consultants should always be kept in view, 
and the policy of the department should be directed towards this end. 
The grow’ til of a class of private specalists in various forms of technology 
should, therefore, be stimulated, and Government departments should 
make use of their services, whenever there is advantage in doing so. Wo 



i^ouid deprecate the iuiportation of specialists on short-term agreements, 
whenever it is possible to engage the services of men already practising 
in the country ; and we recommend as a general policy that Government 
should, as far as possible, ofier encouragement to private consulting 
engineers and specialists, whenever this can be done without detriment 
to the public interests involved. 

128. The SGientilie services which we have proposed above will oou- 

tribute to the organisation of research work, 
throughout India and the correlation of results 
obtained within their respective sciences. The 
provision for scientific research clearly postulates that of laboratories 
and the question therefore arises how those laboratories should be grouped 
and located. Two main suggestions were put before us in evidence, ouis 
that on. grounds of economy and to create the scientific atmosphere 
necessary for research on as wide a scale as possible, ail branches of 
scientific research should be grouped in a single institute ; the other, 
that research institutes should be specialised, so as to bring them as 
'closely as possibly into contact with local industrial problems. A small 
number of witnesses suggested that research work generally should be 
relegated to a central institute : the Indian Institute of Science at Banga- 
lore is the outcome of the idea that all sciences are sufficiently related to 
be brought into one institute. 

129. But the history of this Institute shows that, where the income 

is limited, research activities must be confined 
^ single branch of science, if results of prac- 
tical value are to be obtained. Originally pro- 
jeotei by the late Mr. J. N. Tata with the object of encouraging post- 
graduate revsearch in pure physical scieuce, it has, in the course of a 
comparatively short career, developed a distinct teudeiioy towards the 
study of problems which are likely to lead to results of immediate econo- 
mic value, rather than towards the pursuit of investigations of purely 
scientific interest. 

The administration of the Institute is somewhat complex owing to 
the fact that it represents ao many interests. Its income is derived 
from the original endowment, w^hich yields annually Es. 1,25,000, supple- 
mented by an annual grant of Es. 50,000 from the Mysore State ; while 
the Government of India contribute a grant-in-aid amounting to one-half, 
of that realised from the other two sources. The affairs of the Institute 
are managed by a Council, partly nominated by the contributors to the 
itioome and partly elected by a nominated Court of Visitors scattered over 
India. The supreme controlling authority is the Governor General in 
Council, w'ho exercises his functions through the Education Department ; 
but certain powers are also vested in the person of His Excellency the 
Viceroy, who is the patron of the Institute. 

There are two main departments, one dealing with electric technology 
and the other with chemistry. The latter is subdivided into thi’ee 
sections, eaoli under a separate professor. The department of electric 
im 



teciluoiogy lias failed to attract research students and is, for tlic present, 
merely a soliool for the training of electrical engineers ; but the cheuiical 
department is given up to research work which, though not entirely, is, 
as we have already stated, chiefly of a practical character. The students, 
though few in niiinber, come from various parts in India, and there are 
Jit present no signs of undue localisation in this respect ; but this could 
not be said of the economic irork going on in its laboratories, most rd 
which at the time of our iuspection had been taken up at the instance 
of the IndListi'ialDeparfcments of Madras, Mysore and Hyderabad. The 
Uouucil of the Institute, through their Director, represented to us that, 
in their opinion, there was ample scope for developments, and that these 
wcnih’i be undertaken as soon as the income of the Institute permitted. 
It was furtlier suggested that, with adequate support, tlie Institute might 
be. made the centre of chemical research for all India, We agree that it 
might be strengthened considerably with advantage but wc are defi- 
nitely of opinioii that its value to the industries of India is reduced by 
its distance from the places in which they are carried on. It is,’ we 
conceive, impossible to contemplate chemical research for the whole of 
India in a single institute, especially one so far removed from the in- 
dustries which would be likely to require it. 

130. India contains, as we have pointed out in Chapter II, a number 
of industrial towms and areas of varying size 
ease for spfic^allssd researeh importance, which have in some cases 

developed in certain industrial directions. We 
think that, in such cases, some of those centres afford the most promising 
bases for the establishment of spoialised institutes of research, where 
the staff can maintain close touch with industriaUsts and industrial 
W'Ork, and where their investigations will be vitalised by the constant 
presentation of fresh problems of practical interest. While we consider 
it inadvisable at this stage to attempt any more precise indication of 
the places that should be selected for the sites of research institutes, we 
cannot refrain from drawing attention, not only to the great oppor- 
tunities for research in a wide range of allied metallurgical and chemical 
}3roblems presented by the group of works T,vhich are springing up near 
Sakchi, ]3nt to the special need which they will experience for assistance 
of this kind. Industries like the manufactm’e of iron and steel, which 
compete over their whole range of production with exactly similar 
articles produced outside India, and depend for. the success of compli- 
cated processes on the application to local conditions and materials of 
|>rmciple.s ascortrdned and followed under widely different circumstances 
oisowliiwe, are fu* more dependent on local research than the cotton and 
jute Industries. These two industries may be described as operative 
ratliei: than constructive ; and the evolution of their technique tends 
rather to dev elope at present in the countries which manufacture the 
tnachinei’y with which they are carried on. Future progress will clearly 
be directed towards the introduction of the more re^ed processes which 
are already in operation in the United Kingdom, and the extent to 
which research is needed in India for the improvement of the textile 
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operations tiicmselres is small. Tiiere axe, at the same time, certaiii 
auxiliary ciiemieals recj^uiied for textile work, and some iLivcstigation of 
the local maiuifacfcure and use of these is needed. l\ e axe in favour of 
specialised institutes of research, but it is clear that the location of 
these institutes and the selection of their groups of subjects are questions 
not free from difficulty, which require to be settled by expert opinion. 
Wo consider that the committees which we have proposed for v/orkiug 
out the organisation of the scientific services, should include these matters 
in them enquiries. 

Research Abroad. 

131, Most of tlie witnesses whose experience entitles them to an 

opinion recognised the advantages of relying on 

rSSrsh Sroai institutions m the country for the necessary 
research work on raw materials. In the absence 
of a sufficient number of the right kind of specialists and for want of 
equipment, materials have been, in the past, sent for examination at 
the Imperial Institute and elsewhere abroad. It is obvious that this 
practice is far from satisfactory and rarely afiords the information regard- 
ing our raw materials, which is necessary for their commercial exploita- 
tion. Much of the work which has been done in this way has been useless, 
and some of it contains elements of serious danger on account of the fact 
that the samples exammed have not been representative of the average 
material obtainable in commercial quantities. 

132. The study of raw materials required for industries can be under- 
taken efieetively only bjr suitable specialists working on the spot}- where 
abimdant representative material can be obtained and where only the 
accessory conditions that are essential for commercial success can also 
be studied. This is especially the case with vegetable products, which 
change in nature and, therefore, in commercial value at different stages 
of their growth, and sometimes even during transport over long distances. 
Frelitninary tests by specialists in Europe may often lead to the detec- 
tion of materials of previously unsuspected value ; but in such instances 
it is evident, from the nature of the case, that the collector could not 
have been in a position to know whether his samples were representative. 
Unless, therefore, such preliminary resiiits are taken upon the spot by 
properly qualified workers and are confirmed, condemned or developed, 
their publication must generally become a public danger. 

In order, therefore, to make- profitable use of any outside institution 
for research, it is necessary , , 

(1) that the samples to be examined should be selected by a qualified 

authority in India, 

(2) that the results of assumed mdustrial value obtained sliouid be 

submitted to an appropriate department in India for revision 
])efore publication, and 

(3) tliat only specific problems, for which suitable specialists are 

jiot obraiuablc locally, should,, bo referred to institutions or 
authorities abroad. : 
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Tiie practice of reterriug samples to tlie Imperial Institute lor tcclmical 
examination commenced witk the Keporter on Economic Products, ’who 
(1) organised the collection of commercial samples, (2) maintained for 
reference purposes in the Calcutta Museum a collection of duplicates, and 
(3) published for general information the reports received from home. 
In the absence of anything better, this system served a very useful 
purpose, ill spite of the many mistakes made. Most of the duties ■^'■hich 
Ycere attempted by the Reporter on Economic Products are now under- 
taken by scientific officers, especially under the Agricuitui-ai, Forest and 
Geological Survey Departments, and the existence of these specialists in 
India, ivith their well-eq[uipped laboratories, renders unnecessary the 
maintenance in London of a general laboratory for research on Indian 
raw materials. The office of the Reporter on Economic Products has 
very properly been abolished, and, as the scientific staff of the Imperial 
Institute is necessarily without Indian experience and is limited to work 
on samples doubtfully representative in character, it is obvious that there 
is no longer any Jus-tifioation for. the expenditure of Indian revenues on 
the Scientific and Technical Department of the Imperial Institute. 

133. At the same time, there occur, as already indicated, certain 
questions that necessitate reference to specialists 
Special cases in which pro- abroad, and problems which recur so rarely that 
blems may be referred ^ ^ • 

abroad. India alone caimot economically maintain m 

continuous work the equipment required for 
their solution. To deal with these relatively rare and special cases, 
scientific officers in the Indian services should be empo’wered to com- 
municate, through a recognised channel, with the Scientific and Technical 
Research Department recently established in England. The problems will 
thus be referred to recognised and authoritative specialists. 



CHAPTER X. 

Industrial and Technical Education. 




. io-i. Tlie lii&tury of the evolution ia the West of new iudustiial 
uietliods wliicli culmmated in the rapid and 
Reasons why India did not striking changes of the latter half of the 
share sn mdastnai evolu- • i ® z. v. ^ 1,^1 j. 

lion of West. eighteenth century shows that a large part was 

t- played therein by the educated as well as by 
the capitalist classes. 'The encouragement of scientific research and its 
practical application by the Royal Societ}', and at a later stage by the 
Society of Arts, was closely paralleled by the fresh industrial ventures 
constantly being set on foot by merchants and other persons with capital 
at command. ^Vhen the results began to reach India in the shape of 
machine-made imports, the movement had passed beyond the stage 
where imitation might have been easy and where the gradual evolution 
which had taken place in England could be readily imitated in India. 
To create an industrial organisation m this coimtry comparable to that 
of western nations, to build up an industrial cormnuuity capable of 
working such an organisation, certain positive measures were required, 
including the provision of industrial and technical education which we 
propose to discuss in this chapter. 

135. The system of education introduced by Government was, at the 
outset, mainly intended to provide for the administrative needs of the 
country and encouraged literary and philosophic studies to the neglect 
of those of a more practical character. ) In the resnlt it created a dis^ 


eiicc:,^ Katiu’aliy the market value of the seiudces of persons so educated 
fo diiiiiuish. .^Throughout the nineteenth century, the 
policy ol^I^overnment was controlled by the doctrine of laissez-faire in 
commercial mdiistrial matters, and its efforts to develope the material 
resources i.)f th? country were largely limited to the pro^’ision cf improved 
uietliods of traml_^oi‘t and works. Except 

in Bombay, Ihc of m<^ern methods of manufacture was 

almost entirely colffiied to the European community/ The opjior- 
iunities for gaining experience were riot easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly 
the end of the century, and then only on an inadequate scale. r'The 
non-existence of a suitable education to qualify Indians for posts requir- 
ing industrial or technical knowledge was met by the importation of men 
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from Europe, wlio supervised and trained illiterate Indian labour in tbe 
mills and factories tliat were started.,,./' From this class of labour it was 
impossible lo obtain the higher type of artisan capable of supervisory 
work. The more advanced Indian thinkers began at last to appreciate 
the dangers and difFiculties of the position. The system of technical 
education Vvhich had grown up on the continent of Europe had already 
attracted the attention of manufacturers in Great Britain, and it was 
natm'al that a demand should be made in India for Government to 
provide similar facilities. Even when the necessity for action began io 
be perceived clearly by Government, the magnitude of the problem was 
hardly appreciated *, it was by no means sufficiently recognised that 
technical education is by itself incapable of creating industries. 

136. It would serve no useful purpose to record in detail the history 
of the various efforts made by the Government 
Recent attempts to improve of India and by provincial Governments to 
es *** provide industrial and technical education suited 

to the needs of the country. (The report of the 
Indian Famine Commission published in 1880, (paragraph 103), pointed 
out in striking terms the necessity of a diversity of employment to a 
country hitherto so largely agricultural. ) In 1882, the Government of 
India appointed a Commission to review' the existing state of education 
and to frame a policy for its guidance in the future. The necessity for 
technical education was realised ; but the Commissioners were instructed 
that to extend their enquiry in that direction would add unduly to the 
task before them. The publication, in 1884, of the report of the Eoyal 
Commission, appointed in England in 1881, focussed the attention of 
Government oh the necessity for stimulating attempts specifically in- 
tended to develope the material resources of India and to render assist- 
ance to its artisans in the unequal struggle against the products of the 
factories and mills of the West, which had become greatly intensified 
by the cheapening of transport, caused by the improvement of marine 
engineering, the opening of the Suez Canal and the extension of railways 
in India. In their resolution of the 18th June 1888, on the subject of 
technical education, . the Government of India, pointed out that the 
education hitherto provided had been too exclusively literary in its bent ; 
that industrial triaining was required in view of the necessity of securing 
a greater variety of occupations ; and that technical education could be 
provided with advantage at once for industries which, had already 
reached a comparatively advanced stage of development, such as the 
textile and engineering industries, though the danger of establishing a 
sj^stem of training for those insufficiently advanced was noted. The 
necessity of giving a more practical bias to general education was em- 
phasised, and Local Governments were incited to take action in these 
directions. ; The immediate results were small ; but the necessity for 
soience teaching in the colleges affiliated to the Universities was recog- 
nised, and the provision for the technical training of engineers was greatly 
improved. ''Chiefly through private effort in Bombay, by the .amalga- 
mation of various funds, the Yictoria Jubilee Technical Institute was 
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siartpd in 18^7 to provido. coursef^ of instruction snitec! to tlie require- 
ments of the growiiig Bombay mill industry. Elsewhere aiid esjjecially 
in Madras, the provincial efforts were rendm’ed comparatively sterile, 
owing to the general acceptance of the fallacious idea that it was only 
necesWry to provide facilities for the acquisition of technical kiiowledge 
to ensure the subsequent development of industries. 

1S7. At the beginrnng of the present century, it was realised that 
measures taken in the Education Department during the previous 15 
years had been totally inadequate to meet tbc needs of India and the 
growing recognition here of the necessity for a greater diversity of occu- 
pations, to absorb tbe energies of the ever increasing numbers of the 
educated classes. Lord Curzon accordingly summoned at Simla in 1901 
an Educational Conference which reviewed the situation and recom- 
mended drastic reforms in the methods of higher education, with a view 
to render them more effective and practical. Measures were taken in 
the first place to improve the teaching of the physical sciences. In this 
line of education great improvements have been effected, and it is now 
possible, in many of the colleges affiliated to the Universities, to obtain 
efficient instruction in pure science and to be trained in scientific methods 
of enquiry and research. 

Technical Scholarships Abroad. 

138, The Simla Educational Conference also dealt with technical and 
industrial education ; but its recommendations 
l»3il!uUsn of Sfate fechni- of little practical value owing to the domi- 
siudy Abroad. *** nating idea that it was outside the province of 
Government to take any part in the industrial 
development of the country, beyond the provision of facilities for acquir- 
ing technical education and of information regarding commercial and 
industrial matters. It was also not recognised by the educational 
authorities at the Conference that, to produce a class of men of a 
thoroughly practical turn of mind, it is necessary that the young Indian 
should be taken in band at a much earlier age, when the brain is more 
susceptible to external suggestions. The iiifiueiicc of environment on 
the Indian school boy of tbe better classes is probably more important 
than hereditary tendencies, and the sooner he is brought into contact 
with constructive activities and taught to use both hand and eye, the 
more readily will he respond to the measures which may be devised to 
counters ct the sedentary tendencies of his home life. Ahnost immediately 
after the Conference, the Government of India appointed a Com- 
mission to report upon industrial ^ucation : but the report of the Com- 
missioners was never published. ( A more important outcome of the 
Conference was the establishment by the Government of India of scholar- 
ships to enable Indians to proceed to Europe and America for special 
training, '\The scholarsliips were of the annual value of £160 and were 
granted in' the first instance for a period of two years, which was normally 
extended for a further year, f From a statement furnished to us, it appears 
that under this scheme more than 100 students have been sent for 



foreign iraining, of wliorn over 60 liave returned to India. Tlie average 
cost to tlie revenues of the Government of India of each student who 
has completed his period of training is about £550. . 

In March 1904, an association was established in Calcutta for the 
advancement of the scientific and industrial education of Indians, the 
main object of which was to enable properly qualified students to visit 
America, Japan and other foreign countries to study arts and industries. 
Under this scheme, over 300 students have been sent abroad with the 
assistance of the association, to the funds of which the Bengal Govern- 
ment contributed an annual grant of Es. 5,000, reduced, since the out- 
break of the war, to Rs. 2,500. 

139. The results anticsipated from the grant of these scholarships 
/Whether by the Government of India or hy the 
e ®s s in sys m. ^Bengal Association, have only in part been 
realised. This is due to inherent defects in the scheme adopted, and 
po.ssibly even more largely in the methods by which it was adminis- 
tered. It was assumed that it would not he difficult for young men from 
India to get admission into works and factories where they would he 
given full facilities to obtain practical experience of the methods and 
processes employed, and opportunities for acquiring an insight into the 
business organisation which keeps the industry going. It seems also to 
have been assumed that students from India of fair intelligence and good 
education would be able to take advantage of these facilities and assi- 
milate all the inforrantion placed at their disposal, in a period very much 
shorter than that which is considered necessary for young men in their 
own country. ' In practice, it was found that, while educational institu- 
tions were freely opened to the scholars, access to workshops was denied 
them, except in the ease of manufacturing iron works and spiall industries 
of no great practical importance'; A few witnesses complained of this 
difficulty, and similar representations were made to the Morison Com- 
mittee who, in the report on the system of State technical scholarships 
which they submitted to the Secretary of State in 1913, stated that con- 
cerns which possess valuable trade secrets or fear to assist possible 
competitors, prefer, when they admit learners, to receive men who are 
likely to remain their employ^ rather than foreigners. This is an atti- 
tude which is common to manufacturers all over the world, not except- 
ing India. 

The most successful scholarship holders have been those who, with 
some previous practical experience of their trades, were able to profit 
by the courses of technical instruction but the scholarships have been 
frequently awarded to young men who had no previous piacfcical know- 
ledge of the industry wliich they proposed to take up~ In some cases 
they have been allowed to go abroad to acquire a knowledge of an in- 
dustry non existent in this countr|;;:j It is, therefoie, not sin prising that 
many promising students have failed to profit by the system, and have 
found themselves compelled to attempt other means of earning a liveli- 
hood. Further, notwithstanding the fact that these scholarships were 
granted from the pnblio funds for specific purposes, no organisatimi was 
■ 107- 


created to ensure tliat- these purposes were achieved, nor was any orga- 
nised attempt made to help the scholarship holders on their return to 
India. 

140. In the light of the experience gained since these seiioiarships 

were first' instituted, the Government of India 
Latest rislfis for Slate t8£h“ p^ve recently issued revised regulations which 
should go far to remedy the defects w^e haw 
pointed out. (Local Boards of Selection are 
to he cstablirhed in each province : and in the selection of candidates, 
men of Irasiness, Directors of Iiulustries and employers’ associations arc 
to hfi consulted. The object in view will be to obtain candidates whose 
^ experience and’’ intelligence ’ just% the expectation that their selection 
will help ill developing the industries of India. (Before scholarships 
are awarded, it is to be definitely ascertained froiii the India Oflice 
’ that facilities for the acquisition of practical experience can be provided. 
Educational qualifications Lave been prescribed wliich are generally 
suitable ; but these will require some modification to adapt them to 
the system of technical education which we propose. This does not in 
ail cases predicate courses of study and instructions leading up to 
University degrees. 

The advantages of previous training in India are acknowledged in 
the new Government rules ; but the provisions for giving efiect to this 
principle are not in all cases siiffi.cient. 

141. The new rules represent in several most important respects a 
great advance on the previous procedure ; but, in our opinion, scholar- 
ships should not be granted in those subjects for which India will provide 
adequate educational facilities. We may point out, for example, that 
our proposals in this chapter for the teaching of mechanical engineering 
would render it totally uiineces.sary to send students abroad for general 
training in this subject Instead, therefore, of allov/ing, as the new rules 
do, a scholar to proceed to Europe after one year’s training in India, 
we would prefer that he shoiilcl. go through the more prolonged courses 
which we suggest at one of the large engineering shops,, and that scholar- 
ships should only be granted to men who intend to take up sojue special 
branch of mechanical engineering which lias not yet reached 'full develop- 
ment in this country.! As an iiista.nce, we would allude to the absence 
from India of electrical manufacturing firms, which renders it impossible 
for .Indiau students to obtain any real acquaintance vath this industry 
except in foreign countries, although the knowledge so accpiired would 
be of real value in OL’diuury electrical practice in India. Similarly, the 
opporiiuuties for training in the textile indnstrie.s provided by the 
Yictoria, Jubilee Technical Institute in Bombay and by the numerous mills 
in the country,,, should be fully utilised before public funds are devoted 
to sending inexperienced young men a-broad. \The liberal policy piirsiiefl 
by the Indian iron works in regard to training young Iiidiiins renders 
it also probable that tliere will be little necessity to send students abroad 
to acquire a practical knowledge of the metallurgy of iron o.ud steel 
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Furtlier, as will be seen in tbe subsequent portion of this chapter, we 
coutemplate the establishment of much greater facilities for technical 
education and teohiiologioal training than have hitherto esistod, and, 
when these have been created, they should, while providing much of 
the teaching at present only to be obtained abroad, produce also a much 
greater number of really qualified candidates for scholarships for foreign 
study. In our oi^inion, these should only be granted to men who have 
already committed themselves to industrial work.. The new rules to 
some extent favour this idea, but they do not sufficiently emphasise the 
necessity of this limitation. 

We agree with the principle that scholarships should not be awarded 
for industries not existing in the country, and doubt whether their grant 
even to persons who can * secure the co-operation of promoters ’ of non- 
existent industries will have very useful results. We see no reason, 
however, why vegetable oil pressing should be excluded from the list of 
industries which may be studied abroad ; India already possesses a 
number of medium-sized oil mills and will soon have one or more large 
ones, where specialisation will be required on lines that camiot readily 
be learned in India. 

Primary Education of Industrial Classes. 

142. A factor which has tended in the past to delay the progress of 
Indian industrial development has been the 
conservatism o£ the imeducated 
workiiiGn. ( Txlg ovidGUc© tGndcrGci. by cmployGi’s 
was almost universally in favour of labour, both skilled and unskilled, 
that had at least received a primary educatioin This is given in countries 
with which India will have to compete and is amie qud non in this country 
also. Some witnesses stated that the spread of education among 
the artisan classes tended to bring manual labour into contempt, and 
that the sons of artisans, educated beyond the primary stage, showed a 
distinct tendency to forsake their fathers’ callings- in favour of clerical 
work, but we think this view must be due to the wrong system of educa- 
tion which has been made available. We found that, while the employers 
of labour generally recognised the advantages of primary education 
among their work-people, as tending to make them not only more in- 
telligent but also more self-respecting, yet in comparatively few instances 
have they made serious attempts to impart such education. There are 
not wanting, however, instances of enlightened employers, -who have 
provided primary and even elementary technical education. -In the case 
of the Buckingham and Carnatic Mills in Madras this has been done on 
liberal and efficient Hiies> The industrial bias imparted by the education 
given there has had the'result of keeping the pupils in the mills as intel- 
ligent and efficient workers, instead of leading them to desire clerical 
appointments, and the scheme may, therefore, legitimately be regarded 
as a good investment. 

But we are not prepared to declare that the education of tlie.’r labour 
is a duty of employers as such, and while we very strongly endorse tlic 
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views of ompIoYors of labour regarding the fundiuncntai necessity for 
providing some form of primary edncation for the artisan and kbonring 
population, we are opposed to any scheme that would compel individual 
employers to jji'ovidc such education. This is a duty whicrip we think, 
rightly devolyes on local authorities and on Government, a point which 
we liave more fully developed in Cha]3ter XVI,, and we need only support 
the jn'oi'Kisai that, when private employers undertake this task, they 
should be assisted in every possible way, including the alioiaitioii of 
grants-ni'-aid by the Local Governments. Although we recognise 
practical difficulties in tlie way of finding a sufficient number of suitable 
teachers, we recommend that Government should consider the desir- 
ability of introducing as soon as possible into primary schools a form 
of teaching which will include drawing and manual training as a means 
of developing in the pupils a practical industrial bias. 

We shall now put forward our suggestions for industrial and technical 
education in this country and we shall deal first with the case of cotta, ge 
industries. 

Cottage Industries. 

143. The spread of Christianity, especially in the south of India 
among the Panchamm, gave rise to a now class, 

Histsry^oHndisstriai members of whicli could not be absorbed 

into existing cottage industries owing to the 
caste system, though they required a means of livelihood commensurate 
with the higher social status claimed by them. The great famine of 
1877-78 left a large numher of Indian orphan children to the care of 
Christian missionaries, and a few years later the first of the modern type 
of indust j’ial schools Avas established by the late Canon Margoschis at 
Nazareth, in the Tiimevelly district of the Madras Presidency, to provide 
instruction in such trades as carpentry, blacksmith’s woiL, weaving and 
tailoring, so that the boys might subsequently pass out into the world 
equii^ped with the means of earning their livelihood. The experiment 
was a success from the promoters’ point of view, as the boys who had 
been trained as carpenters and blaclesmiths were able to find employment 
in railway workshops and other organised industrial undertakings, whilst 
the weavers and tailors earned their livelihood by supplying the needs 
of the Anglo-Indian communities. /The Nazareth Industrial Scliool 
offered a career for orphaji childronaaud|for the children of !’ Christian 
converts, and it^was^copied in other parts of India, not only Missions, 
but also in institutions started by Government, local bodies or private 
individuals.^^ 'J'li places v/hcre L.>cal artisans were lacking in skill, these 
schools met a distinct want ; but in others, they served merely to satisfy 
vague local aspirations towards the promotion of industrial education. 

The Mission schools had, of course, their special object in view, but 
other schools which have followed in their wake, have not always appre- 
ciated the purposes which ordinary industrial, schools should attempt to 
fulfil. The training they offer is of little value when it merely consists, 
as it usually does, in teaching ordinary bazaar methods through the 
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agenny of mhlrn who are paid much- smaller wages than a good worh- 
j’ man can e^^,rn, Something very differeiit is wanted, and this can only 

I be snp])liefl ]>y a liead master or superintendent, who possesses not only 

j a th'jrougli practical knowledge of modern methods of handic.raCt and 

s])e!;ialised experience in certain branches, but also the capacity to apply 
general principles to particular cases. Such a man can teach students 
io produce inucii better work than that of the baKaar worker •with less 
cxjxmditure of time and energy. Striking examples of the results of 
nieJi teadiing v/ero si'.oit by us in the case of several of the bottor-ma na.god 
^ industrial schools. Men of the t 3 >'pe required, it is true, arc rarely to be 

I found in the country n.nd require relatively high pa 3 ^ A solution of the 

r difficult]/ seems possible on the lines adopted in the Central Provinces, 

where the head master of the School of Ilandicrafts at Nagpur is being 
placed in general control of similar schools, the superior staffs of which 
are selected and in some cases trained by him. Teachers for these schools 
ran often be recruited from ex-pupils., = 

; 144. Industrial schools generall]'- have failed to observe the distinc- 

i' tions which exist between industries, on the one 

I hand, '"such as weaving and certain branches of 

I ' ' metal work which come into competition with 

I organised industries, and, on the other hand, trades' ike those of the 

j carpenter and blacksmith which a.re still, in the main, carried on as haudi- 

J crafts, even in organised workshops. Though as a rule the products of 

I hand-loom, weaving axe of a different class from those of the power loom, 

; the hand-loom weaver directly competes with the power-loom weaver, 

j and his success or failure depends in the first instance upon the right 

selection of the appli.nnces which he uses, even more than upon the degree 
• of skill which he acquires in working them. C It is a comparatively simple 

matter to train an intelligent hand weaver to use improved appliances, 
whereby his output will be greatly increased. The problem is to find an 
‘ outlet for his increased production, and efforts to improve the lot of the 
hand-loom weaver must end in failure, unless attention is concentrated 
' to a much laxgcr extent than has hitherto been usual on commercial 

’■ questions, which involve the piuchaso of new materials the selection of 

suitable designs and patterns and the establishment of commercial agen- 
cies for the disposal of goods/' Our more detailed proposals regarding 
thi.s type of orgn,nisationi"will be. found in Chapter XVII. 

On the other hand, in schools of handicrafts, the first essential is that 
the pupil should b;v degrees acquire a thorough knowledge of the craft 
and manual dexterity in carrying out its processes. The tools used are 
neither automatic nor semi-autopatic in their action and the qualit]/ of 
the work turned out depends entirely upon the personal slvill of the work- 
man. The training is best given by a graduated series of exercises, and 
p- the best results can be obtained by an almost total neglect of commercia.1 

considerations, so far as they affect the disposal of the product. At this 
stage tlie quality of the wmrk is of more importance than the quiintity, 
and. it is on!}’' when skill lias been acquired that attention should be con- 
centrated on nroductive capacity, Ilie craftsman who makes his living 

i m 


as n, cotfeage worker recpiros ,a diSereni* and some.wliat more, ('.lastic 
training than tho craftsman who becomes a unit in an organised intlnstry. 
Id the latter case more specialisation is usnally needed, jind the man 
will have to wnnk uiidei: conditions very different from thosti which ciin 
bo obtained in a soliool of handicrafts, where it is difficult/ to inaiiitain 
the discipline of a workshop or to attach great inipoita.nco to what may 
be termed commercial considerations. 

The industrial school is, at best, a defective insbnmieiit of G(iuca,iii()n 
owing to the non-commercial conditions under which it must nooessariiy 
be carried on. In spite of this, it seems to be the only means by whicli 
the indigenous artisan can be trained ; though, in the past, through his 
ignorance and lack of education, and through the imperfections of their 
equipment and teaching staff, industrial schools have failed in the maj ority 
of cases to achieve any appreciable results. While, therefore, they are 
institutions to be encouraged and developed -within the limits just 
specified, we regard them as altogether unsatisfactory, if employed to 
•brain artisans -for organised industries. 

146. In the Madras Presidenej?-, the industrial schools are under the 
control and inspection of the Director of In- 
Contro^^o? Jndusirial dustries. In the United Provinces, the schools 

are still attached to the Education Deparfcment, 
but are inspected by the Director of Industries who practically controls 
them. In the Central Provinces, the only school visited by us -was under 
the Department of Agriculture and Indii.stries. In Bengal, Bombay amd 
elsewhere, the Education Department still controls industrial education. 
In some cases special inspectors have been appointed. The absence of 
any direct means of keeping the schools in touch mth the cottage 
industries of the districts in which they arc situated is very noticoablo. 
The remedy obviously lies in the transfer of the control of industrial 
schools from the Department of Education to that of Industries.- Oiir 
general views on the important question of tlic control of industrial and 
technical education -wull be found at tho end of this chairtor (paragra])h,s 
177-179). 

Organised Industries. 

146. We shall now put forward our recommendations for tho training 
of men for organised industries. We shall dis- 
^thf cuss more particularly the training of the super- 

orgVnised’^indissiries. class, in view of the fact that under present 

conditions there is a far greater lack of Indians 
qualified for such positions than of Indian artisans and operatives. 
Though it is true that the supply of these latter is generally insufficient 
and that their skill and intelligence require improvement, the main 
remedy needed is the provision of an incentive to excel, which, c.ajr be 
given only through a general improvement in their conditions of lilc. 
We shall, however, in setting forth our scheme for enginceri'jig truinii^g, 
suggest a system of training engineering artisans, which can be applied, 
as opportunity o-ffers, to the case of other large-scale industries, 
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Before fraBiing our proposals, we find it necessary to point out in 
wliat ways the various industries difier, from tlie point of view of tlie 
framing wliieJi will be required by tbe persons wlio will engage in tliem as 
supervisors. We may explain, in the first place, that the method of 
recruitment in force in England, where industries have gradually grown 
up by natural evolution, is not yet possible everywhere in India. The 
supervising stafi in a large number of English industries is recruited 
entirely from one or other of two sources-^from artisans who have worked 
their way up, obtaining the necessary theoretical knowledge by jirivate 
study or in evening classes ; or from young men who have some con- 
nection with the industry and Save taken a course of special teaching, 
followed by or combined with practical training in the factory. It is 
very exceptional for a person unconnected with the industry to attempt 
to enter it. We believe that circumstances are not the same in certain 
other countries with equally advanced industrial organisations ; that 
these possess a more complete equipment for practical and theoretical 
training outside the factory, and that persons with no previous asso- 
ciation with the industry are frequently admitted into it after passing 
through training institutions. In the case of engineering, on the other 
hand, it is common in England for pupils and apprentices to enter the 
shops without previous connection with the industry. When we come 
to discuss the various forms of technical training required in this country, 
wo are faced with the fact that there are very few industries which can 
completely, or even nearly completely, suj)ply from the ranks of^the 
workmen or of the educated classes connected with the industry the 
recruits wanted fo]; the control of existing or future undertakings. The 
former are at present too uneducated to rise ; the latter are to a large 
extent non-Indiaiis, and are in any case few in numbers. ' We shall 
therefore require special arrangements to supply candidates for super- 
vising posts with the practical training in the factory which, in the case 
of so many industries in England, is obtained almost automatically. 

We must remember, in the first place, that successful supervision 
implies a knowledge of business, including such questions as the control 
of labour, and these can only be learned by actual experience. In the 
next place, they require that a man should, especially in the earlier 
stages of commercial employment, submit to long hours and hard condi- 
tions. In some cases, he can accustom himself to these during the period 
of training, and, wherever possible, he should be compelled to do so. 


147. h’rom the point of view of the actual training, we may divide 
. _ s 3 o* • industries into two classes those in which 
f©?prp 0 sessf iraiSitigr long practical experience is necessary for the 
. supervisor to estimate the working conditions 

and judge whether the quality and output of the work is satisfactory ; 
and (2) those where, on account of the automatic or semi-automatic 
{.'haractei,' of the plant, or of the simplicity of the processes, the jiccessary 
knowledge can be more quickly acquired. As instances of the first 
class, we would refer to such branches of mechanical enginooriiig as 
repair work or the making of machinery ; the manufacture of pottery 
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and glasjiwaro; textile work ; tanuing ; and mining. VVe t-jliall call 
tliese manipulative indnstries. The manufacture of sugar and, chcenicals, 
and oil and rice milling are examples of the second, which we shall entitle 
non-manipuiative or operative. The first clas.s of industries usuaiij^ 
require a training in industrial concerns ; but, in some co,sos, e.g,, 
textile work, they are carried on under conditions which malce it 
difficult for the learner to acquire the necessary knowledge in the works 
tlnnuselves, and they can be Ifiarned more easily in instructional factories 
attached to schools. In this latter case, it must be remembered that 
practical training given in a school does not ollor the student the oppor- 
tmiity of accustoming himself to mill conditions and of acquiring experi- 
ence of mill management ; though the greater facilities for learning more 
than compensate for this, these deficiencies must be made up for later. 
In the case of the second class of industries, the only training that can 
be given is mainly technological, consisting, for instance, of a course 
in industrial chemistry of a special type, together with some training iu 
the handling of machinery and in the making of drawings. The student 
will require practical experience, but, from the nature of these industries, 
this need not be acquired at a very early stage in his career. A sugar- 
works manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a less complete training, which he can 
acquire iu a teaching institution, in mechanical engineering. He then 
goes as a chemist to a sugar factory or chemical works, and gradually 
familiarises himself with the general work of the factory, till he is qualified 
for more responsible posts. He neitlicr requires, nor a.s a rule obtains, 
any special manipulative skill. A master-tanner’s training is_ also very 
largely in a special branch of aj^plicd chemistry ; but ho requires some 
degree of practical experience of the industry, especially in the currier’s 
shop. But we must again empliasiso the fact, tluit actual works experi- 
ence must be. obtained at some stage or otiier in the student’s career, 
and this can only be given iu a factory wcnkiug under commercial condi- 
tions. A man who is acquiring a knowledge of factory management in 
a chemical works, a sugar mill, or a brewery may also be earning his 
living as a vorks chemist ; but that docs not allect the principle. Wc 
desire further to point out that in manipulative indusbries carried out 
on a comparatively small scale, as is mostly the case iu India at' present 
with tanneries, potteries, aiid glass works, it is impossible to ])rovide 
what we consider the ideal form of education, ic., the properly controlled 
training of apprentices in the works, with theoretical classes attached. 
The small-scale glass works, which exist in India at present, produce 
only a limited range of inferior articles ; a large modern glass ’ivorks 
could not only provide foi' the sj'-stematic training of apprentices for ail 
kinds of glas.s malfiiig and furnish the most effective basis possil)le for 
tlw future recruitment of the industry, but would also bo in a far l}ottei; 
position to resist foreign competition. The engineering indusbry is, 
fortunately, on a different footing. But for most (»tbej? ]uaLii]miii{.iv''e 
industries, blie only way in which practical training can at jjrescut. i.xi 
provided is by moans of a small factory run on non-eomm(U'cia,l lines— 
a method which is exceedingly costly. It may be necessary in ce.i’taiu 



special cases to have recourse to it, but it is vastly inferior to the sysfcom- 
atised training which can be given to groups of apprentices in large 
works with provision for theoretical courses alongside, 

. „ „ . 148. We have, therefore, to provide for 

Oiferent elapses oHrasiussg following classes of higher industrial 

training : — 

(1) Training for manipulative industries in works large enough to 

employ a number of apprentices, for whom theoretical 
teaching can be provided in class-rooms attached to the 
works. 

(2) Training, in certain special cases, for manipulative industries 

in technical schools, with workshops or instructional factories 
attached. This method would be adopted in cases where 
there were no works available on a large enough scale, or 
where, as in the case of the textile industries, the necessary 
technical knowledge can be iniicb more easily imparted out- 
side the mill. The extent of the equipment required for 
practical work would depend on the degree to which niauipn- 
lativo knowledge is required in the industry. Tills training 
must be followed by a period spent in a commercial factory, 
prol)ably on a very low salary or as a pupil. 

(3) Tccbnological training for non-mauipulativo industries, which 

would be given in a teacbmg institution, wliere a student 
would take courses in some special branch of technological 
chemistry, coupled with training in such subjects as mecha- 
nical or electrical engineering, which the particular branch k 

of technology selected by the student may indicate as neces- 
sary. Such a course of training will often of itself create a 
wage-earner ; but further experience is needed if the student 
wishes to rise in his profession. 

The distinctions laid down above must not be considered as entirely 
rigid. There will be cases on the border line, which may bo dealt ^yjth 
in one class or another, as local or personal convenience may determine. 

It will be possible also in the case of class (2) to group together in one 
teaching institution the training or some part of the training required 
for industries practised on a small scale. . 

In framing our proposals for a system of industrial trainiiig, tliercforo, 
we shall deal first vfith training in mechanical engineering, ^yliioh is tlie 
most important need at present for India’s development, and for which, 
fortunatedy, the facilities are considerable. We shall treat this question . 

in all its aspects, including therein our proposals for the training of arlT : 

sans and foremen, as well as of engineers. We make no spocifio pi;ap(>sals 
in this chapter for establishing the instructional factories to which we 
have alluded, olthough remarks will be found on this subject in (.‘hapter 
XIV. But the advisability of providing this form of training in the 


case of a ay pauticuiai' mdusfcry or province will depend on local circum- 
stances, and it will be for Departments of Industries to decide eacK case 
on its merits. We sliall put forward our suggestions for training in 
teolinological ciiemistry, whiob we propose should be given in certain 
existing collegiate institutions. These, as at present constituted, are 
mainly concerned with training engineers and include facilities for a 
grounding in mechanical engineering, which will be siilficient for men of 
the class we have in view. We shall next explain our conclusions regard- 
ing the Victojiia Jubilee Technical Institute, Bombay, which provides 
botli technological and technical training ; and then, after putting 
forward our views on mining and metallurgical teaching, we shall discuss 
the measures required for the control and co-ordination of the various 
forms of industrial, technical and technological training, and for bringing 
our training institutions into touch with employers of labour. 

149. We may now discuss the question of the instruction of artisans 
. for mechanical engineering. Looking forward 

raining oi artisans. great industrial expansion 

in the immediate future, we think that the present arrangements for 
the training of artisans are totally inadequate, and that it is essential 
that steps should be taken as early as possible to pro\dde a much better 
training for many more boys. We were much impressed by the great 
possibilities for training in mechanical engmeering in the uunieroiis 
. large railway works^ps, which are so distributed as to form convenient 
centi'^' m almbst every major province of India. 3?rivate engineering 
establishments on a large scale, though confined to" a' few impbrfcaiit 
cities, are also suitable for the same purpose. But the system for the 
apprenticeship of artisans pui'sued in these shops is at present rudi- 
mentary. ( The sons of employes are taken on at the request of their 
fathers and turned into the shops to pick up a knowledge of the trade 
as best they can. They are paid small wages to begin with, ajad tlie 
amount is gradually increased as they grow older and more useful'. ', There 
is no regular apprenticeship, and not infrequently the boys are timpted 
to leave long before they ought, by the olfer of slightly higher wages 
outside. We point out elsewhere the risk of boys, who liave received a 
little education, leaving thek hereditary manual occupations for small 
clerical posts. The only remedy is to improve the social status and 
prospects of the skilled artisan. Though such a proposal has beoji 
supported by numerous -witnesses, we are opposed to any legislation 
designed to penalise the employment of indentured apprentices by 
third parties ; and would leave the system of indenture on the same 
contractual basis as at present. We think, however, that mucif. 
can be done to counteract the tendency among promising youths 
of the working classes to seek clerical occupation, by a mure liberal 
treatment in respect of wages, the provision of opportunities for fiuther 
education, and the institution of a better form of agreement. I’roni 
the -bime a boy enters a workshop to learn a trade, lie should be paid 
wages at least equivalent to what he woidd otherwise earn in the bazaar ; 
from which, in order to secure his r^ular attendance and to provide 
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inclueemeuts to liira to go througli a complete course of training, tliefc 
siioLiid be placed to bis credit every montli a certain amount of deferred 
pay ; and this, under tbe initial agreement, should only be due to him on 
the completion of a specified period of service, which should usually be 
about five years. ■ Night schools have proved less successful in India 
than elsewhere, and even in England they are tending to fall out of favour. 
It should be recognised that, when a boy has done a fair eight hours’ 
work in the shops, he is not fit to profit by class instruction. Every 
apprentice, therefore, should, be given within the shop hours elementary 
technical education suited to the trade that he is learning, and he should 
be taught drawing and mensuration, so that he may at least be able to 
understand a plan and work from it.j In large engineering establish- 
ments where the number of apprentices justifies the expense, there 
should be a special officer to supervise them and see that in each shop 
they are properly employed. Supervision of this sort is still more neces- 
sary in the case of apprentices and p)wpils under training for posts of 
foremen and engineer officers, regarding whom we have made proposals 
in the following paragraphs. In some instances, the more intelligent 
and ambitious apprentices will certainly desire to acquire a working 
knowledge of English, wffiich will enable them to communicate more, 
freely with their superior officers and will give them access to sources of 
information denied to workmen unable to read and write that language. 
It is only for teaching of this kind, when there is a demand for it and 
it cannot be provided by other means, that evening classes should be 
accepted as a method of imparting instruction to apprentices. ' 

T.hc system which we have proposed above provides for the attachment 
of teaching classes to a single large shop. There may, however, be cases 
where works, none of which is large enough in itself to form the basis of an 
educational unit, exist sufiicientiy close together to form a group ; and 
here, we think, teaching classes may be provided in a conunon school 
conveniently situated for apprentices attending the different works, 
and controlled by a committee on which the Department of Industries 
and the various employers may be represented. We think that this 
system might, when necessary, be extended to meet the case of appren- 
tice foremen and engineers. 

150. We received many complaints regarding the unsteadiness and 
inej06lciency of Indian labour, defects which, 
® so far as they arise from a low standard of 
comfort, we have dealt with more fully in 
(Chapter XVI. It is doubtful if sufficient inducements in the w^ay .-of 
pay are yet held out to men to become really first-class artisans. / To 
reduce the difference between the pay of the skilled workman and the 
foreman and so lessen the cost of supervision, it is necessary greatly to 
improve .not only the skill, but also the prospects of the workman, and 
teach him to regard himself as a member of a skilled and respocted body. 
Any means of raising the self-respect and social status of the artisan 
will benefit, in the long run, the employer no less than the employed. 
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iul, xlbovo tlie skiUed vforkinatt is the maisiry, or ioreijian, ajui bliu 
provision for training such men is liopelessly 
™'xS'aTOySs.” ' insufficient. We were forcibly .struck, wlion 
visiting the large railway and private -workshops 
throughout Xudiaj with the ahnost complete absence of .[.uduins from, the 
ranks of foremen and chargemen — ^the non-commissioned oflicers of 
the great army of engineering artisans. At present these postis are 
hlled almost entirely by men imported from abroad. The railway 
ooiiipanics arc endeavouring to supply jthis deficiency by tra,iiiiiig 
Eiu'opean and Anglo-Indian youths, the sons of their own employes aw 
a rnio, and with fair prospects of success. The eifect on industries 
generally of the absence of men of this type is clear from opinions whic.li 
have been expressed to us regarding the comparatively low state of 
efficiency of the plant in many factories which do not employ a high 
proportion of imported men o.n their subordinate staff. The cont,iiiuauco 
of conditions which force the industrialists of the country to miport so 
many of their subordinate supervising staff is clearly most undesirable. 
They form a serious handicap to progress and milit,ate against the ideal 
of an industrially self-suffi.cing India. (Many men brought from foreign 
countries are found unsuitable on their arrival here ; others take a dislike 
to the country or develops iudilferent health, and are goucrally a soiu’cc of 
anxiety to those responsible for brmging them out.} it is common know- 
ledge that no small proportion of the men so imported have to be,.xepy>f'’ 

„ riated at great expense to their employers. Mechanics, as a class, arc 
' uh-willing to leave tlieir home countries to accept service iji Lidia, and 
the pro,spect is rather remote of suitable men being available for the 
new industrie.s which we hope to see started. To meet this most pressing 
need, every effort should be made to create a class of Indian loromeu 
and chargemen. A difficulty arises in this country from the fact that the 
educational attaimneuts of the artisans are too low to lit them for such 
posts,' while the stipends and the prospects offered are not of a nature 
to induce the better educated classc.s to spend a number of years a.y 
workmen, though this is the only way for them to acqnu'e the practical 
experience which is essential, if they are to be in immediate charge of 
specialised sections of a workshop or factory. The attempts at com- 
promise, which are now imder trial in several tccimicai .iiistitiitos and 
schools, arc not likely to meet with success, even when, as in some 
ca.ses, the course of instruction is followed up by a few mouths in a 
factory or engineering works. Instructional courses do jiot familiarise 
the students with practical shop conditions, with theix long hours and 
strenuous life and the demands which they make on the resoui‘cei’ulness 
and intelligence of the supervishig staff, nor do they enable tliem. to 
discover whether such a life is one which they are pliy.sically n,ble to 
stand or care to accept a.s e. permanent occupation. ({.Lirther, fhc'. stu< hu its 
l<^ok oil their lew months’ training under shop •coiiditiomi a.s a te.'d t.o 
be passednnd put behincltliem, rather than as an earne.st of 1 he ('-mploy- 
ment awaitiug them after trahiiug, and the arrangements for i.he ii'aiuiug 
of students in the shops do not, it would seem, really bring Liicm into 
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close contact witJi the principles uiiderlymg commercial eugiiieerhig work. 
These defects have been recognised to some extent, and attempts to remedy 
them are now being worked out in the engineering schools at Lucknow, 
Bankipore and Nagpur. In these schools, the idea is to give an all-roimd 
training in the various engineering trades, simultaneously with histruc- 
tion in dramng and in the elementary . principles of science which find 
application in mechanical engineermg. After a course of this kind 
extending over a period of three years, the pupils are drafted into the 
mechanical workshops, where it is intended that the}' should specialise 
in some particular department, in the hope that, if they apply themselves 
diligently to the acquisition of practical experience, they will in a few years 
become capable of being entrusted with supervisory work. These 
attempts to combnie teaching with workshop practice are not, however, 
in accord with the idea supported by the balance of opinion among 
mechanical engineers all over the world, that the technical school com’ses 
should not precede v/orkshop training. It is important to remember 
that theoretical training is doubly valuable when given to a student who 
has in his mind a definite picture of the conditioiis under which it will 
be applied. The result of our enquiries convinces us that the same 
system is equally suitable under Indian conditions, and we describe in 
the next paragraph the lines on which it should be worked. 

152 .'*Itailway workshops are, as we have stated, in many cases 
already receiving European and Anglo-Indian 
Tha training of foremens apprentices, to whom some degree of technical 
training is given with the object of enabling 
tliein to obtain posts as foremen, or, in special 
c.ases, even highei: appointments. There is, however, a noteworthy 
a,bseiice of provision for the middle-class Indian. " 'Wo consider it of 
great importance that the conditions of training should be such as the 
educated Indian youth will consider consistent with his sense of self- 
respect ; for if this is not satisfied, we shall be depriving ourselves of a 
most promising field of recruitment. The arrangements made for Indian 
apprentices are at present inadequate ; and the stipends paid them 
diu'ifig the period of training and the salaries offered on its completion 
,are very much lower than the corresponding amounts in the case of 
'J.Cii!.’opeans and Anglo-Indians, a fact which is largely responsible for th(j 
failure of the better educated Indians to take advantage of these courses. ' 
iLs regards salaries, we consider that tlie principle must be adhered hi' 
that equal proficiency should be equally j'emunerated. The inequality 
of stipends is to some extent justified by the diHefence in the standard 
of living between Europeans and Anglo-Indians on the one hand and 
some classes of Indians on tlie other, though the stipends at present 
offered to Indians assnine too low a cost of living to meet the case of the 
educated middle classes. We think the difficulty might he got oviu' 
by allowing free bo.ard and lodging to ail Europeans and Anglo-Indians, 
and to such 'indlans as jnefer it. To other Indians, a stipend io cove.r 
bo<ard expenses based on the standard of living of the middle cLisses 
should be given. Apprentiees of all kinds should receive a monthly 
119 


proposals of th@ Gommis- 
Sion. 


iiiim ov^er and above^tlie expenses of their board and lodging, depending 
on the length of time they have worked and on their efficiency in the 
shops. We consider that every efi'ort should be made to develope the 
training facilities existing in these shops, grants being given from Govern- 
ment funds for the establishment of technical classes, together with 
hostel accommodation and such other amenities as are necessary to 
attract educated Indian youths of the middle class. The precise allot- 
ment between Government and the Eailways of the extra expenditure 
entailed will require further consideration. With the technical school 
alongside the workshop, it becomes possible to provide an almost ideal 
course of training. Almost equal possibilities for trainin g can be made 
available in a few of the larger private workshops, and wo do not doubt 
that the managements of these would welcome the provision of similar 
arrangements for the technical training of their employes. In discussing 
the question of training industrial artisans, we have suggested the 
adoption of an apprenticeship system, and we think that a precisely 
similar system should apply to the more advanced class of students 
with which we are now dealing. ' The regulations for the admission of 
apprentices and for the working of the system generally should secure 
the admission of a proper proportion of Indians and the fair and equal 
treatment of all classes in their course of training, while upholding the 
authority of the workshops management to the fullest extent. The 
■■■ indent ures should be for a period of four or five years,’ and, as we have 
said aheady, the apprentices should be paid wages. Apprentices of 
this class should start work usually between 16 and 18 years of age. 
If they enter tlio workshops at too early an age, their physique will 
be insufficiently developed to stand the stress and their previous oppor- 
tunities for obtaining the necessary education will be unduly restricted. 

An example of a scheme of this type, worked out by officers of the 
East Indian Eailway Company, will be found as Appendix N. 
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153, There are four engineering colleges in India which provide the 
training required by iccruits for the Public 
Palbilc^ Works ^Deparitnent Works Department. The largest is at Itoorkee 
in the United Provinces, Where it was originally 
established in 1847 to train the engineers and 
upper subordinates who were required in rapidly increasing numbers 
on the extensive system of public works, and particularly the irrigation 
canals, that were started soon after the province came under P»ritish 
■: riile.^'' 

A.t an even earlier date (1794) a school for surveytns \vas started, in 
^ .Madras which ultimately develop(al in{,o an 

engineering college in ' 1857. Tllarty yciU's 
later it underwent extensive reorganisation and its staff was greatly 
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Bfcreugtjioned; Lii.Mcj if any differentiation is made between {.be training 
given to civil o,nd to inecbanical engineers. Quite recently, an electrical 
c.ouL'sc bas l)ce!i ijistituted and a Professor of Electriofi,! Engineering 
added to tlic ytafi;. 

Tlic Sibpiir Engineering College developed from University uourse.s 
in engineering, whicb. were started in 1858 by 
&8l>pur. Public Works Department and liaiided 

over in 1860 to tbe Presidency College. In 1880 this engineering branch. 
wa.s constituted a separate college and transferred to Sibpui, where 
it has since remained. The growth of modern industries in Bengal has 
greatly influenced its development, and the courses of instruction now 
provided are of a more general character than would be essential, if only 
the requirements of the Public Works Department had to be met. 

The College of Engineering, Poona, started in 1864 as the Poona 
Engineering class and Mechanical School. In 
1866 it was affiliated to the University of 
Bombay and styled the Poona Civil Engineering College. Later, in 
1879, classes in agriculture and forestry were added, and in 1880 the 
name was changed to “ The College of Science.” In 1907 the agri- 
culture classes were removed ; in 1911 the courses leading to the degree 
of B.Sc. were transferred to the new science institute iu Bombay, aud 
the name was again changed to that which it now bears. At the present 
time the courses of instruction lead up to the University examinations 
for the degree of B.E. (Civil) aud B.E. (Mechanical). There are also 
classes for Public Works Department sub-overseers, meclianical appren- 
tices and cdectrical apprentices. 

There are also a number of less important scliools of engineering 
training chiefly for the Public Works Departmeut, but including in their 
courses some instruction in mechanical engineering. 

154. In the past, the education of engineers has been too much 
influenced by the immediate requirements 
Ptibhc Works Department, without 
regard to the future or to those other interests 
in India which can be handled only by engineers.! The higher branches 
of the engineering services in this country absorb but a very small pro- 
portion of the engineering students who pass through the colleges, and 
the rest enter the upper subordinate ranks or find private employment 
of a not very remunerative character. The greater part of the work 
done in each college is the training of upper subordinates, lower 
subordinates, surveyors and draftsmen. Students join the college 
cla.sses in the hope of getting appointments as Assistant Engineers ; 
but, failing these, they consider that they have a better chance as 
upper subordinates, if they have passed out of the colleges as engineer 
students and not as npper subordinate students. 

In the four principal colleges, increasing attention has in recent 
years, been paid to the provision of instructiftE,in .mechanical and electrical 
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enc:inrcr-inq; ; Int tlin mf'af5OTT-F; aclopforl aro inadpqnat.p and ar?' ronrcivad 
on altciG^ether too narrow Jinpa to meet the needs, prescTit and prospec- 
tive, of a rapicdy expanding industrial system.. Indian civil engineers 
liavo done well in the Public Works Department and have- odahlichcd 
tbeir claims to promotion to the highest ranks of the service ; but in 
mecl.ia.rilca.1 engineering which, outside the railway workshops, is mainly 
carried on 1)y private enterprise, we find that, in the absence of a propwr 
system of training, ihey liave seldom attained to ])Osi(.ions of itn- 
portance. or responsihilii-y. In ])ractically all the engineering workshops 
which wo have visited, we found the same state of affairs existing wii;li 
regard to the superior staff as we had seen in the case of forenien. The 
former, whether assistants or managers, were men who had been trained 
as mechanical engineers in Great Britain. 

It is only in recent years that the Government engineering colleges 
have recognised that they ought to be something mote than mere appan- 
..ages, of the Public Works Department ; but so far, the attempts made 
to train students for careers other than those offered by service under 
Government, District Boards or Municipalities, have talcen the form of 
alternative or additional courses of instruction, and until quite recently 
no radical reforms have been contemplated, mucli less introduced. 

155. Especially since the outbreak of war, various causes have at- 
tracted public attention in an increasing "degree 
inSriaMmiopSts!* predominant importance which mecha- 

nical engineering is now beginning to assume 
in this country. The establishment of the manufacture of steel on firm 
basis of commercial success brought into sight the possibility of further 
developments on a scale never before contemplated. It has not only 
encouraged English firms to consider the formation of branches of their 
own specialised industries in India after the war, hut has given oppor- 
tunities to Indian capii;alists to take in hand schemes for various forms 
of engineering and metal nianufacturing work. The production of zinc 
and copper from Indian ores has recently come within measurable distance 
of actual accomplishment, and has still further increased the scope of 
possible enterprise. The experience of the war itself has been responsible 
for a new attitude on the part both of Government and of leading indus- 
trialists. Tliey realise that it is necessary to create in India the manu- 
factu.res that are indispensable for industrial self-sufficiency and. for 
national defence, and that it is no longei* possible to rely on free importa- 
tion of essential articles in time of "waj-j We think it not out of place 
to observe here that the existence oT this Commission and the discussions 
which have from time to time arisen out of the evidence given before it, 
together with the creation of the- Munitions Board, itself a develop- 
ment of the Commission, have helped in the above directio.n. Finally, 
the attention of the educated public, and in particular of the largo indus- 
trial employers, has been drawn to the inconveniences and dangers that 
arise from the entire dependence of India on imported personnel for 
the supervision of engineering industries. 
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inc. The r-f1nf?n1ion and training of -cngineeTR waa tho r.nbjpct of an 
enquiry by a committee a]Dpointod by tlie 
SSL rewmf S« Council of tbe Institution of Civil En gineers 

ghafsical eisgliieers. 1903, on v.micli coinnuttee all the inipurient 

engineering societies were represented. Their 
rtiport, which was published in 1905, embodies the collective experience 
of engineers belonging to practically every branch of the profession, 
and though in many respects the conditions in India are different from 
those prevailing in the United Kmgdom, certain fundamental conclu- 
sions were reached which are entirely supported by the facts placed 
before us in evidence by leading engineers and industrial employers, 
and should be adopted in this country. In submitting their recommenda- 
tions, the committee prefaced them by the statement that they were 
unanimous in their opinion that engineering training must include 
several years of practical work as well as a proper academic training. 
They considered : — 

” (1) That the average boy should leave school when ho is about 17 years of ago ; 
that much depends upon the development of individual boys, but tlio minimum ago 
sbould bo 16 and the maximum IS years. 

(2) That the practical training should bo divided into two parts, and that the pre- 
liminary stage of practical training should consist in all cases of at least a year spent in 
ipechanical engineering workshops. 

(3) That during workshop training, boys should keep regular working hours and 
should be treated as ordinary apprentices, be subject to discipline o,nd 1 c j aiil wages. 

(4) That nothing should be done in the forin of evening study which would impose 
unnecessary strain upon the boys. 

(6) That, as a rule, it is preferable to proceed to a technical college on the comple- 

tion of the introductoi'y workshop course ; hut that, in the case of boys intended to become 
mechanical engineers, it may he advantageous to comi»lf;to the pra’otical training before 
entering tho college ; but in snob cases it becomes important that simultaneous education 
during practical training should bo secured. Otherwise, tho hoys vr-ould ’lose seriously 
during four or five years’ suspension of systematic study,- and would bo at a disad- 
vantage on entering the college. sp ■ 

(0) That for (ho average student, tho period of college .study should bo at least three 
years. 

(7) That at least three to four years should be spent in practical training, inclusive of 
tho introductory workshop course previously mentioned.” 

157. We are aware that tliis question has been discii.ssecl on other 
occasions, at times wath the same, at others with somewhat different, 
results ; but a study of these discussions has led ns to the belief that tlio 
above-quoted conclusions may fairly be taken not only as the most 
autlioiitativo expression of British engineering opinion at the time, 
but as still rejiresenting the general views of the profession. The methods 
pursued in this country, however, differ widely from the system suggested 
above. The- age of boj’-s when they join an engineering college in India is 
from two to three years higher than that recommended. Most, if not 
all, of the colleges prescribe a period of training in workshops after the 
completion of the theoretical oonrses, just as we have seen in the case 
of institutions giving a low'er type of training ; but even this period is 
much too short to he of practical value, to mechanical engineers ; no 
attempt is made to subject .the students to regular worksliop discipline, 
nnd they are nof compelled to attend the full working hours. They go 
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from sliop to simp making notes and sketches, and watch others a.t 
work, blit, as a rule, do nothing themselves. This course, such as it 
is, broadens the outlook of; students who are intending to become civil 
engineers ; but it is worse than useless as au; initiation into the meohani" 
cal. side of the engineering profession. 

It has been objected that educated Indians will be unwilling to submit 
to the early horns and hard conditions of workshop training. This 
may, no doubt have, been the case in the past, but there are now numerous 
signs of a marked change in sentiment, and we feel confident that, if 
facilities are provided, hWeasing use will be made of them. There are 
difficulties in the way, we admit ; but they are not so great as is often 
supposed, and can be overcome. 

158. There is, thus, as we have seen^l.a very decided consensus of 

opinion among practical men that the ideal 
Prsposais at the Oemmis- ]:nethod of training mechanical engineers is to 
combine workshop practice and teohnica,! 
instruction as closely as possible. To attain 
this end in India the workshop has been imported into the college, but 
the results have not been altogether satisfactory. The atmosphere of 
the workshop cannot be obtained in the school, and the importance of 
this is so great that we are convinced that mechanical engineers must 
be trained in the workshops, receiving supplementary class instruction 
in technical schools alongside, which should, of course, be of a more 
advanced nature than that which would be provided for foremen. That 
is to say, the mechanical engineer, by which term we mean the man who 
in after-life will be responsible for the design and construction of 
machinery and structural icon work of every kind, should be trained in 
a way analogous to that prescribed for the members of the labouring 
classes who will become artisans, and the boys of a higher social 
grade and with a better general education who aspire to become foremen ; 
but he should start in the workshop somewhat older and after a more 
prolonged general education. In the factory, he should be regarded 
as a workman and treated as such, and paid wages which shouiil 
represent the marlcet value of the work he does ; but he should not 
spend the whole of his time in the workshops. ■ Koiighly, the time spent 
in the technical classes should be equal to one-third of the total 
working hours of the shops, but whether this be so many hours a day 
or so many days a week matters little and may be arranged to suit local 
circumstances. The main idea underlying our conception of the proper 
method of training mechanical engineers is thus a fundamental modi- 
fication of the current practice in India ; the chief training-ground 
should be the workshop, though the class-room is also indispensable. 

159. ^ifter the period of apprenticeship is completed, and this should 

not be less than, four years and may ustially 
with advartage be five„..ihos6 aijprenh'ces 
su&JectSa “^ho desire to spcoiahse should be provided ;tor 

in one or more of the existing engineering 
colleges, where advanced courses of instruction will be given ip sue]? 
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subjects as applied mecliauics, electrical engineering, tlie physical sciences, 
hydraulics , thu, strength and properties of materials, and heat engines, 
it should be- .rccog}iised that these students are adults seeking to gain 
knowledge foi’ a ’N'cry sjrccial purpose, and they should ]iot be treated, as 
undergjaduates and forced to go through a rigidly prescribed course of 
instruction, such as is now provided in the engineering colleges of Univer- 
sity rank. Our general idea is that colleges of this status should he made 
accessible to advanced students who wish to take special, instead of corn- 
idete, University degree course, s. 

have nob specifically referred to the triiiiiing of electrical engineers 
because electrical manufactures have not yet been started in India, 
and there is only scope for the employment of anen to do simple repair 
work, 1,0 talvO cliargc of the runniug of electrical machinery, and to 
.manage and control hydro-electric and steam-operated .stations. The men 
required for these three cla,sses of work will he provided by the foregoing- 
proposals for the training of the various grades required in mechanical 
engineering. They will liave to acquire, in addition, special experience 
in electrical matters, but, till this branch of engineering is developed 
on the constructional side and the manufacture of electrical machinery 
taken in hand, the managers of electrical undertakings must train their 
own men, making such use a,s they can of tlie special facilities offered 
for instruction at ihe engineering colleges and the Indian Institute of 
Science, 


Teeliiiologica! Tfainiag. 

100. It will he necossary in tlie immediate future for Government 
to consider the more general question of the 
Expansion ef engineerjjjg P0 played by the existing engineering 

colleges into iechnclogical ^ ‘j.- • j; 

institotes. colleges and the Universities, m pro viduig for the 

increasing need in India for scientific, toehiiical 
and technological training. : We- feel convinced that, a.s the develop- 
ment of tlie country proceeds,"” the- .number of students will increase and 
iliat, ill consequence, at no distant date it will he found desirable to 
aboltsh the .school departments of these colleges and to make provision 
for the education of subordinates in separate institutions, which, not 
being of University rank, will be placed under the control of the Directors 
of Industries. • It is urgently necessary to prepare for a higher technolo- 
gical training, which will provide the means whereby the physical science 
students of the colleges affiliated to the Universities may learn to apply 
their knowledge to industrial .uses. The simplest wvay of meeting this 
demand would be to expand the engineering colleges into technological 
in.stitute.s hy the creation of new departments. At pre,sent they are 
chiefly occupied with the, training of civil engineers. We liave just 
recominejicled that they .should make provision for the higher technical 
instruction of nmchaiiical and electrical engineers, and we anticipate tluit 
industrial expansion vill justify the .starting of departments of general 
technological cheinistry, which, in each college and teaching University, 
will specialise to the extent necessary to meet at any rate the more pro- 
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mlnent iocal needs. We regard it as certain that ptihlic opinion will 
demand that these colleges shall be connected with the local Universities 
and that the students shall he able to obtain University degrees. To 
this we think no serious objection can be raised, provided that the (or, ms 
of association leave the colleges free to frame their own (‘oiirses ol 
study, reserving to the Senates of the Universities the riglit to pi.’cscribe 
which shall bo selected as qualifying a student to enter for a Uni versity 
degree. The internal administration of the colleges should be con- 
trolled by a Board or Council, the members of which might be 
nominated by the Department of Industries, the University, and 
public bodies representing employers. This Council should have the 
privilege of delegating a cerfcain number of its members to represent it 
on the Senate. 

161. Up to this point our recommendations regarding industrial 
. . and technical education are such as should be ■ 

““feges provincial Governments but, 

we think, it will be'^hecessary ultimately, if not 
in the immediate future, to provide India with educational institutions 
of a more advanced character, which no single province could support or 
fill with students, yet which each province will need to a greater or less 
extent. For some time to come the demand for this higher training can 
best be met by the provision of scholarships to enable students to proceed 
abroad, but, as soon as our foregoing recommendations have had time 
to develops their full efiect, it wmuld be advisable to proceed further 
and establish imperial colleges of the very highest grade. Two at least 
would be needed, staffed with specialists of high reputatioirwho must 
be provided with adequate equipment for both teaching and i-esoarch 
work. One of these colleges should cover every branch of engineering, 
while the other should be devoted mainly to metallurgy and mineral tech- 
nology, the developments of which are certain to he on a very extensive 
scale, j Provincial colleges can only hope to secure the services of good, 
all-round men who would be employed mainly in teaching work ; Init, if 
the ideal of a self-sufficing India is to be completely carried out, 
specialisation must be provided for, and this can only be achieved in 
colleges with a large number of advanced students. We can hardly 
hope to serve any useful purpose by pursuing this idea further. Details will 
depend upon the actual state of things at the time when it becomes neces- 
sary to mature a scheme. We, therefore, refrain from elaborating any 
proposals of this nature and content ourselves with suggesting that they 
should always be kept in sight as the goal. 


162.* Before leaving the question of higher traijiing wo desire to 
^ i , . , advert to one important matter. We consider 

^ * se India suffers from the general absence of 

■ ‘ organisations similar to the groat scientific and 
technical societies which have in many comitries done so much, to promote 
the professional education of their younger members. We luive already 
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had occasion to refer to an instance of the work of the English Institution 
of Civil Engineers in this direction, and we think that it would be greatly 
to the advantage of Indian engineers if a representative society were 
started. Our views on the subject, which we regard as one essejitialJy 
for privai:e initiatioji, arc explained in detail i)i Appendix H,, and hero 
we need only add that we in no sense limit onr suggestion to engineering. 
Whenever the niiinber of specialists in any branch of science or profes- 
sional activity is sufficient to enable them to form an association to 
promote its development in India, their action in this respect should 
be supported in every reasonable way by the State. 


The Victoria Jubilee Technical Institute, Bombay. 

163. Eeference has already been made to the starting of the Victoria 
Jubilee Technical Institute in Bombay. During 
years it has developed a, somewhat 
”raent^wwM?iiop frainfiigr and now provides courses 

of instruction in (1) mechanical engineering, 
(2) electrical engineering, (3) textile manufactures, (4) applied chemistry, 
and (5) plumbing and sanitary engineering. Most of the witnesses who 
have come before us with experience as employers of its students have 
spoken well of them ; but, so far as the training in mechanical engineering 
is concerned, ex-^tudents are nearly all employed in subordinate capacities, 
and there is little probability that many of them will rise to high posi- 
tions. (The courses of instruction extend over four years, of which the 
last six months have to be spent on practical work. ) Enquiries made of 
the managers of workshops and factories in which these students received 
this part of their training did not convince us that the arrangements 
were of a satisfactory character. Moreover, the time allowed for prac- 
tical training is too short. In view of the conclusions we have reached 
regarding the training of mechanical engineers, we cannot regard the 
work done in the Institute for this class of students as satisfactory. 
Instead, however, of abolishing these, classes, it would be preferable for 
the In.stitiite to associate itself more closely with the local engineering 
industries carried on in Bombay ; and it should not he difficult to frame 
a scheme whereby the Institute, in its new location at Matunga, will 
suppleme it the workshop training of apprentices from the railway and 
other workshops, thus performing locally the function of the technical 
classes v/hich we have recommended in the case of the larger workshops. 
To a large extent, the popularity of the mechanical engineering classes 
is due to the law which prevails in certain proviuces compelling owners of 
steam plants to place then boilers in charge of certificated men. If the 
suggestion which we make elsewhere that this law .should he abolished is 
carried into effect, there will be undoubtedly less demand for instruc- 
tion of the kind necessary to pass the specified Government examina- 
tion. On the other hand, we hope that the forthcoming expansion 
of mechanical engineering will more than replace the loss of this 
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demand for wdmt can only be described as a very imperfoct. 

t-raining. 


164. '{.''ficso remarks do not apply to the technological courses 

include (1) textile manufactures, (2) applied 
Teahnslogicat eourses ; two chemistry, and (3) plumbing and sanitary 
years *'®'" engineering. In’ these iiistaimes, we approve 

of the existing arrangements whereby the 
students receive a prelimmary training before embarlcing upon practical 
work. In tliis view we are largely influenced by the fact that the classes 
are conducted, throughout on lines as nearly resembling a.ctrtal commercial 
practice as is possible in any teaching institution. 

The spinning mill or the weaving shed is not an appropriate place 
in which to give instruction in textile mechanism, and practice in the 
working of the machines can be more easily arranged in a specially- 
equipped shed, where a great variety of single units is available. Know^- 
ledge and experience of this kind can be gained much more rapidly in 
the Institute than under practical working conditions in a mill, and 
there is no doubt that the young man who aspires to become a textile 
manufacturer, can best begin by going through one or both of the 
specialised courses of instruction provided by the Institute. Similarly 
a preliminary knowledge of chemistry is essential to any one who in- 
tends to apply such knowledge to manufacturing processes, and the 
laboratory rather than the chemical works is the place in which the 
training should begin. 

In regard to plumbing and sanitary engineering, most of the practi- 
cal work consists of fitting up buildings in accordanco with prepared 
plans, and before a young man can be sent out to do such work, he 
requires considerable skill in manipulating the materials employed, and 
some general knowledge of- the sciences which bear upon sanitary engi- 
neering. It is also necessary that he should be able to prepare plains 
and estimates,, and, without doubt, a knowledge of these matters and 
■ the requisite degree of craftsmanship can be attained most readily in 
organised schools. 

165. We therefore consider that; in respect of these technological, 
courses, no changes are necessary ; ;but we think that the training in 
the Institute should be followed by two years spent on practical work, 
before the full diploma can be obtained. The students should be ap- 
prenticed on leaving the Institute, ^and they should be given definite 
employment and paid a living .wage. J There will, no doubt, be difficulty 
at first in finding places for them. Employers of labour in this country 
have realised only to a limited extent that it is iiiounibent upon the.in 
to provide facilities for training the rising generation. To convince 
them propaganda w^ork will, at the outset, be necessary. There are 
fortunately many Government workshops to set an examjjle, and it 
should not be difficult to induce the ovmers and managers of privat.e 
undertakings to follow^ suit. 



Mining and Metailnrgical Education. 

166. Miiiiiig education in India occupies, as we shall explain beloWj 
a somewhat peculiar position. Two systems 
Mmirsg education ; existing teaching, applied to very similar ma,terial, 
are going on side by side, and there is a, large 
concentration of mining employment on a single area — ^the principal 
coal field — w^hile otlier forms of raining arc scattered over the whole 
of India, and differ widely in cliaracter. Eor those reasons wc have 
thought it necessary to discuss the subject in detail. 

By far tlie largest demand for mining engineers and trained sub- 
ordinates comes from the coal fields situated in the provinces of Bengal 
and Bihar and Orissa. The forms of mining in other parts of India 
are often only mere cjuarrying or, where actual mining is practised, 
are either so highly specialised as to necessitate a practical training 
which cannot be given in India, or are only on a small scale. It is 
clear, then, that for a long time to come, India must look for mining 
education to an institution or institutions based on the requirements of 
the Bengal coal field. 


The provision at present made for miuing education comprises — 
(1) courses at tlie Sibpur College, (2) evening 

(a) Sibpur college courses. 

course is one of tAVo years, which follows a preliminary two years’ train- 
ing leading up to the examination for sub-overseers. ' The student-s 
are trained in mine surveying, electricity, collitwy mechanics, miuing 
and chemistry, and are taken into cam]) oji tlio coal field for six weeks 
in the cold w’cathor. At the end of this course they obtain a, di])lon.ui., 
after passing an examination. Recently, however, the Covoriiment <»f 
India have approved of the reduction of the two years' mining course 
to a single year, conditionally on the students who take' up the course 
having previously passed the overseers’ examination and spending at 
least eight \veeks in a colliery during the college vacation. A prepara- 
tory course of one year is also being provided. Under tlio ].>revious 
conditions it w^as not easy for students from other provinces than Bengal 
io obtain admission, though it is only fair to add that very few attempted 
to do so. Accommodation was limited, and the Local (fovorjuneut 
stipulated that no qualified Bengali student should be excluded. Tlio 
necessity for passing the sub-overseers’ test before entry was also a 
difficulty in the case of students from certaiii provinces, where training 
of this class w-as giv-ew; i>nly to a very limited extent. These obstacles 
have now, it is olaimeU, to some extent been overcome, and there are 
at present (1918) five outside students taking the coiu’so. For some 
years past, the removal of Sibpur College has been under contem- 
plation, and Crovernment has been reluctant to incur increased ex- 
penditure on the existing institution. Accommodation is thus still 
inadequate. 
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Tiie evening classes are iield at five centres on the coal field under 
the control of a joint hoard, on which the 
(b) Evening glasses sn the interests and the C4overnments of 

seal liieic!. Bengal and of Bihar and Orissa are repre- 

sented. The cost of these classes is met by the two Governments. 

The results of the examinations held at Sibpur and in connection 
with the evening classes are shown below : — 
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The average attendance at the evening classes in 1015-16 was 120, 
and that of the vernacular evening classes was 264. 

167, In 1913-14, a committee, which met under the presidency of 
Sir D. Maepherson to advise on the question of 
Recent mining education, recommended the opening of 

a school of mines at Dhaubaid and the improvo 
ment of the existing evening classes on the coal field. The school was 
to cost Es. 6,56,000 initial, and Es. 98,000 recurring, while the expendi- 
ture required for improving the evening classes was estimated at 
Es. 1,51^000 initial and Es. 71,000 recurring, towards which latter 
figure it was hoped that the mining industry would contribute. In 
1914-16, a committee consisting of Messrs. Adams, Chief Inspector of 
Mines in India, Eobertoii, Professor of Mining at Sibpur, and Glen 
George, Mining Engineer, after examining the system of mining ediica- 
'■'tipn in England, submitted a report which was in general agreement 
with^tlie proposals of the Maepherson Committee, 

168’. Two main points arise for consideration in connection with the 
above proposals — (1) would an improvement of 
the existing evening classes suffice, without a 
school of mines ? (2) if a school of mines ie 
considered necessary, wliei’e should it be 

located ? : 

Witli regard (,c> the first point we observe that the lads who attend 
the evening classes are in most cases deficient in geiieral educaldon, 
and this fact, coupled with the necessarily limited range of instruction 
given, renders these classes unsuitable for training first-class colliery 
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insufficiency of evening 
classes as sole means of 
- liistmetiois..,. 



inajiUgcrs. Oub of tke nine lueu who obtained first-class certifiualcs 
ill 1916, six men came from Sibpur. It is true that in England tlie 
larger proportion of colliery managers have obtained their mining educa- 
tion at evening or other similar classes ; and of the comparatively small 
number of students who are found at the various schools of mines, most 
seek employment' either in metalliferous mines, or as consultants, 
Government inspectors, and geologists. But the position in England 
has changed ; the examination for the manager’s certificate has been 
made more severe, and mining schools of a different type are springing 
up, in one case financed and controlled by the mining interests them- 
selves ; this type is therefore likely to take a large share in producing 
colliery managers. We think it necessary that, although the evening 
classes require improvement, some form of mining school should be 
provided for holders of fijst-class certificates, i.e., certificates entitling 
a man to hold charge of a colliery raising over 1,800 tons a month. 

169. We now come to the question of the location of the school of 

mines, and we may consider whether a self- 
toeation^^ofe^th^^^proposed coatained mining school on the coal field itself 

is |»referable, or whether teaching might not be 
provided in a department of an existing engineering college, such as 
Sibpur. The latter scheme would be cheai)er ; it would bring the students 
into contact with lads studying for other branches of engineering, which 
is advantageous ; and a well-known institution like Sibpur would 
possess better and more established traditions than any new institution. 
Finally, as we have already pointed out, Sibpur already produces most 
of the successful candidates for first-class certificates. 

On the other hand, there are disadvantages attaching to the Sibpur 
institution. Visits to coal mines from time to time during the course 
to explain points of practice can be completed from Dhanbaid within 
a few hours ; from Sibpur they take not less than 36 hours. The staff 
of an institution on the coal field is in close touch, not only with the 
latest developments of the industry, but with employers and managers, 
a great advantage to the students both wdiile under training and after- 
wards when seeking for employment. A sub-committee appointed in 
1916 to consider the future of the Sibpur mining class, reported that 
it would be very hard for teachers at Sibpur to secure practical train- 
ing for students in collieries, while the staff at a school in the coal field 
could do this with comparative ease. To keep the school in close 
association with the industry is also a matter of importance. Finally, 
the stafi of a school on the coal fields can maintain intimate relations 
with those of its students who are taking the practical portion of their 
course at one or other of the mines. 

170, So far, therefore, as the choice lies between Sibiiur and Dhan- 
baid, we prefer the idea of a self-contained mining school on the coal 
field ; but are prepared to agree that, instead of the course of three 
years at the scliooi and twelve months’ preliminary practical work 
proposed by the Maopherson Committee, students may take their praoti- 
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cai oouL’se at the end of their first year. We consider it ossontiai that 
students should pass a reasonable period in underground work. 

We are conscious of the heavy cost which such an institution is 
likely to entail relatively to the number of the students, at any rate 
for the first few years of its existence. The Maephersoii Committee 
did not anticipate a larger number- of students at first than 48, an esti- 
mate which might, however, now he increased. But we consider that 
the necessity of training mine managers in India and of making tlui 
country so far independent of imported experts, is strong enough to 
warrant the expenditure. The number of students attending the course 
at Sibpnr is increasing ; and if the proposed school is open to the whole 
of India., this should bring in still more candidates. The argument for 
an inter-provincial institution lies, not in the desire shown by the difi’er- 
ent provinces of India to train their own men to manage their own 
mines, but in the absolute necessity of extending the area of recruit- 
ment for the mining profession as widely as possible, in order to supply 
this urgent need by the most suitable men from every part of the country. 
The main advantage would, it is true, be reaped by the coal fields of 
Bengal and Bihar and Orissa, and candidates from these provinces 
would retain the undoubtexl advantages which proximity to the school 
of mines must always give. But there should be no preference shown 
to local candidates and admission to the school of mines should depend 
on suitability alone. 

171. There is, however, a possible third course, besides a school of 
mines at Bhanbaid, or a mining class at Sibpur. Various proposals 
have come to our notice for research and training in metallurgy and 
other allied forms of technology, proposals which we have discussed 
more fully in Ohapter IX. An institution at Sakclii teaching tlie above 
subjects would naturuliy also include certain {onus of rncciiaiiical engi- 
neering, in view of the unrivalled opportimities which would bo pro- 
vided by the group of works springing up near that centre. Many 
of the science subjects which will have to be taught as a foundation 
in such an institution will be common both to mining and metallurgy ; 
these will include geology and mineralogy, physics, chemistry, mathe- 
matics, and mechanics ; and among practical subjects, mechanical and 
electrical engineering. A considerable saving in cost ct>uld be eifoctod, 
and a more efficient staff and equipment provided, by coinbiiiing in 
tlie same institution tlio higher forms of training for mining and inetal- 
lurgy. We recognise, however, that a school of mines and metallurgy 
at Sakclii, though preferable to classes at an unrelated centre like Sib - 
jjur, would be in less intimate touch with the coal-iiiining industry 
than a school at Dhaiibaid, and, in view of tlie great desirability of 
keeping the mining industry in the closest possible relations with mining 
education, we support the proposal to establish a school of vnlnos at 
Dhanbaid. Until this is done, the Sihpur classes should be maintained 
and teaching steadily improved on lines’that would jiermil; of the triuis - 
fer of the classes to Dhanbaid, The Sakchi institution would natiirallv' 
specialise in metallurgy and. related forms of' applied chemisti’y which 
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Would, cioustiiiute a gToiip suMcienfcly wide in range for a liigli-grade 
iusfcitiitioiL 

172. Tlie Government of Biliar and Orissa iiave consulted us about 

a proposal to start a technical school at Sakohi 
Jil® for. the metallurgical industries which are likely 

to develope m that neighbourhood ni association 
until the works of the Tata Iron and Steel Company. We are much 
impressed by the possibilities of this ccutre, and the great opportunities 
which it will olfer for employment to men possessing a technical train- 
ing. We consider that there will be ample scope for a school of the 
t,ypc proposed, both before and after the starting of still higher institu- 
tions for specialist training and for research ; and we have conveyed 
to the Bihar and Orissa Government our general approval of their 
scheme. 

Miscellaneous Sdiicational Proposals. 

173. ;Wc have elsewhere in our report indicated ship-building as a 

potential Indian industry of the future, though 
Navigatiosi^ajid^juanne perhaps will not materialise for some 

time unless the necessary plates, sections, and 
engines are imported from abroad. Be this as it may, there is no reason 
why India should nob be ready to man her own ships when they are 
built. She has already for ‘many years past provided excellent crews 
for the ships of other nations ; and, given facilities for education in 
nautical subjects and marine engineering, she should in course 6f time 
be able to supjplemont tlicse crews, at any rate in the coasting trade, 
with capable oilicers and engineers. 'J.’‘Ke supply of such men from 
Britain must be very short for many years to come, if not always in 
future, and facilities for recruitment in India would do aniich to render 
her self-suppo.i.‘ting in case of another groat war. There have boon 
frequent demands, especially on the Bombay side, for training of this 
nature for young Indians, but we have been una'|)le to obtain any 
authoritative or helpful information as to the lines oji which the sub- 
ject could be taken up, and are, therefore, unable to dilate upon it. 
It recjuires export knowledge of a particular kind, a,nd could only be 
satisfactorily handled by a committee specially appointed for the pur- 
])Ose, as it would necessitate the establishment of at least one school 
of navigation in the country and the provision of one or .more tj^ain- 
ing ships. 

174. During the course of our tours, the necessity for special schools 

. . ■ and colleges of commerce was fiequentiv^ 

e 0 »iimsreiEai edysatsein brought to our notice by Indian witnesses, 
^vho were in many (arses men with considerable practical experience. 
On the. other ham.], some European witnesses expressed grave doubtuS 
as to tile iii.iiity of such institutions and insisted that tmly in an office 
conk! tlie training be given tliat wouhl turji out a iLseful business man. 
This divergence of opinion is, we conceive, largely due to tlie diHerent 
•standpoints from ^vhich those t^Y■o classes regard the question. We 
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are inclined to think that the European evidence which wo have re- 
ceived is not based upon sufficiently wide examination of the circum- 
stances in which trade and commerce are carried on by Indians, and 
a fiiii acquaintaiice with the educational system which has grown up 
in the country. 

It is obviously beneficial to an}r Indian about to engage in commerces 
who desires to rise above the rank of a clerk, that his educatioui should 
be specifically adapted to his career, and should also be caiuied to the 
University stage. . The greatest benefit from a high commercial train," 
ing is iiliicly to be received at present by sons or relations of commercial 
men who intend to enter the family business ; this type W'as well re- 
presented ill the Sydenham College of Commerce of Bombay. The 
school of commerce should provide teaching in shorthand, type-writing, 
the methods of book-keeping and precis writing and, above all, in 
modern English. These subjects may be regarded as essential for the 
routine w’orking of an office, but to thorn should be added instruction 
in the mechanism of banking, exchange, and foreign trade, together 
with such subjects as commercial geography and a detailed study of 
the economio resources of India. There are already in India a number 
of schools of this type, some of which are efficiently managed ; but 
the majority do little more than teach shorthand and type- writing, 
and make an attem.pt to impart a knowledge of book-lmeping that is 
of little or no practical value. Most of these schools take the form of 
evening classes and are frequented by young clerks. 

175. Higher commercial education is still in its infancy in India, 
and the only institution of University rank thnt has so far been started 
is the Sydenham College of Commerce in Bombay, which prepares 
undergraduates of the University for the examinations leading to the 
degree of Bachelor of Commerce, instituted by the Bombay University 
in 1912. Sufficient time has not yet elapsed to enable a definite opinion 
to be expressed as to the extent to which the aims of the founders are 
likely to be realised ; but so far, the students who have passed out have 
been well received by the Bombay mercantile community, and have 
obtained einploynient on much better terms than their contemporaries 
who have taken the ordinary Arts course. The college is popular and 
it is likely to continue so, until tlie supply of commercial graduates -is 
in excess of the demand. This cannot happen so long as the Syden- 
ham College remains tlie sole commercial educational institution of 
University rank; but there is a strongly expressed desire for similar 
colleges in other parts of India, and we think that the other Indian 
Universities might well consider the possibility of satisfying this de- 
mand, Industry and commerce are bound to go on expanding rapidly, 
and they will he glad to pay a higher price for more efficient employes. 
The practice of more up-to-date methods of business and account- 
keeping is certain to spread into the mofussil, as familiarity with modern 
trade and industry increases. An alternative University course, in any 
case, has the advantage of widening the educational basiis, and, pro- 
vided the University cornraercial courses supply as good a i.raining to 
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tile meiitai lacalties as do tlie present Arts courses^, tliey deserve encour-^ 
agement on their own merits, as part of the general educational scheme 
of the coiintiy. The relations between the governing bodies of colleges 
of commerce and Universities should be exactly similar to those which 
we have sirggested for technological institutions, as outlined in para- 
graph 160. We attach great importance to the co-operation of busi- 
ness men in the control and this, . we think, can be secured in the way 
there indicated. 

176. The provision of teachers for the various grades of education 
described in this chapter is not a question that 
Tlii_ profisfon ©f teaeliers needs discussion at any great length. For 
f®r indystriai aaii tsefiiiical .. .. . £ 

sdiieaitoaB instruction in the higher branches of engi- 

neering and technology, we must look to the 
University colleges and technological institutes to provide teachers. 
They will be trained under the influence of men of high attainments 
engaged in original work, who will present their subjects in a way that 
will evoke a real and abiding interest among the students, and ensure 
that men who pass through their classes are thoroughly imbued with 
a clear knowledge of their subject and of right methods in dealing with 
it. Some of these will be fitted for teaching work by a natural capacity 
for the clear exposition of ideas. It must be remembered that research 
and what may be termed ‘ workshop practice ’ are themselves the best 
possible training for those faculties which a teacher largely uses, and 
that in consequence, in the case of subjects outside the line of general 
education, special training schools or colleges are unnecessary and even 
Ukely to be a disadvantage. There is not the least probability that 
educational appointments will fail to attract men, who have been trained 
for technological or industrial work. Compared with factory life, the 
work of a teacher in a school or college offers inducements to a very 
large number of persons who prefer a certain amount of ease and free- 
dom from worry to the strenuous existence, which is essential to suc- 
cess in manufacturing concerns. Appointments as teachers will natur- 
ally be sought after by men who feel that they have some special apti- 
tude for such work, and provided suitable selections are made, actual 
experience in teaching will ultimately produce the high type of men 
required. 

It is only when we come to industrial education, whether in organised 
workshops or in schools for cottage workers, that difiS.cuIties are likely to 
arise. The artisans from whom the teachers of craftsmanship will be 
drawn, have hitherto as a class been lacking in general education and 
have learned their craft on purely empirical lines. We have, however, 
provided an adequate remedy in the superior inspection staff and in 
the trained managers and supervisor who would be placed at the heads 
of these institutions. The latter should be specially recruited at first, 
though in the case of schools for iron work and carpentry they may 
subsequently be obtained from the students who have passed through 
the proposed classes in mechanical engineering and have obtained some 
degree of practical experience afterwards. It would be the business 
■ 136 ■ ■■ 


uE fclieso lueii tu train tiielr own staff, and ex^jerieiicu lias siiown tiiat in 
a few instances at least they have been able to do it. ^SkilI in crafts- 
manship is acquired by example and by practice rather than by pre- 
cept, and those who are responsible for the training of artisans will 
see that the methods employed are correct,, that the appliances in use 
are suitable, and that the instructors possess the necessary skill to 
enable them to show their pupils how work should be done. 


The Control o£ Technical and Industrial Education. 

1.77. Although we have proposed to place the control of technicai 
and industrial education under the .Depart- 
ments of Industries, we are aware that, espe- 
cially m regard to the former class oi educa- 
tion, there is a strong body of opinion in favour of retaining it under 
the Director of Public Instruction. 

This opinion appears to be based on the following grounds ; firstly, 
that the i>epartment of Education cannot be dissociated from these 
forms of teaching without loss, on account of the importance of method, 
with which that department is naturally more familiar than any other ; 
secondly, that any form of teaching which is removed from the Depart- 
ment of Education m.ay lose prestige in the popular mind ; thirdly, 
that all technical and industrial training must include some degree of 
general education, with which the Department of .Education is organised 
to deal. 

178. In meeting these arguments, it must be borne in mind that, 
in the first place, cducatioii designed to pro- 

iudusteial 

employment must ui any case be very ia.i‘gely 
controlled by an agency which, ]>y its training and constant associa- 
tion, is in touch with the industries that will furnish that employment.. 
Both in devising edaeational schemes and in ensuring by inspection 
that they are actually followed in working, this class of agency iuiist 
have a predominant part. It is not eiiougli to appoint a man with 
an industrial training as an inspector of iudiLstrial schools ; he must 
throughout bo kepi iji touch with industries and industrialists, or the 
training gi\'CJi will soon degenerate. Speaking generally, the differe.iit 
forms of tecluiicai and industrial education have as their object either 
the training of a man who will ultimately direct industrial operations 
or the production of a workman skilled in some form of handicraft , 
Of the success of the teaching, the private industria employer must 
remain the ultimate judge. The Department of Industries is the only 
(xovernment organisation capable of entering into his point of view, 
and the (uily one with which he can readily associate liitusclf. It is 
the only agency of any kind that can correlate the ti-aining to the 
quicements as ascertained by it. Almost every educationalist of stand- 
ing who appeared before us was. in general agreement witii tliesc views. 
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Our concluBions are strengthened by a consideration of the nature 
of the various forms of technical and industrial education, the necessity 
of vrincli lias been indicated in onr report. In the case of industrial 
schools, wlierc craftsmanship is the all-cssential feature of tlie training, 
the small amount of elementary general education that is required 
can easily bo supervised by any person of ordinar}-^ intelligence, whilst 
the teaching of craftsmanship must be provided and controlled by an 
agency which knows from practical experience tlie type of employ^ 
required by an industry, and can judge if the requirements have been 
fulfilled. This the Education Department is not likely to he able to 
do, judging by the results of its past efforts in this direction. In the 
case of artisans who are trained in shops, the same arguments apply ; 
aod it W'ill be easier for a Department of Industries to rnaiutain the 
necessai’}’' relations with raihvay or private shop managements. The 
superior training for foremen, which will be given nnder somewhat 
simila,r conditions ])ut to better educated persons, and will involve a 
greater amount of theoretical teaching, seems to fall into the same 
category ; the only question is whether the theoretical teaching requires 
any degree of control by expeids in the methods of importing teaching 
generally. The danger of allowing the theoretical to outw'eigh the 
practical aspect of the training must be remem])ered . It must also 
not be forgotten that the experience of industiial and ti'chnical train- 
ing in otber countries has evolved its owm theories, traditions and expert 
1;eachers, of wdiich the Department of Industries can inalre a more under- 
standing use than the Department of Education. Tbe contivd of the 
foregoing forms of education should, therefore, rest with the Depart- 
ment of Industries ; but the advice and co-operation of the Department' 
of Education should be obtained in respect of general educational 
subjects, both iu framing the courses of instruction euid in deciding on 
the methods of teaching and inspection. 

It is only where some form of higher theoretical instruction is needed, 
such as that proposed by us for engineers and specialised technologist.?, 
that any question arises of the participation of the Doparlment of 
Education in the control. Part of the education of engineers and the 
entire training of men for posts of specialised technologists shoidd, w'e 
have suggested, be given in institutions of collegiate rank. Their ex- 
jienditure should be administered and their teaching controlled by joint 
boards, on which the Deq^artment of Industries, the local University 
and employers should be represented. We have already explained 
the relations which should exist between the Universities and these 
colleges. 

179. We desire here to draw attention to the great diversity of 
practice which has hitherto prevailed in ihe 
8^6cessit|r^ffflr^^per!al visit- ixiethods of imparting industrial and technical 
education of ail kinds in different parts of India,! 
a diversity wdiich lias luifortnnately permitted the existence of much 
inefficient or misdirected teaching. We think it necessary, for somq ; 
time at any rate, to arrange for the provision of a system of rcgu]a|»' 
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visits by . specialist officers of the Imperial Department of Industries. 
There is at present in the various provinces no generally accepted tradi- 
tion of correct methods in these forms of teaching, and we think that 
Local Governments and Departments of Industries would h(‘. greatly 
assisted in their efforts to create one, by occasional visits from imperial 
officers, whose functions would be merely advisory, and would be con- 
fined to placing their notes and observations before the I.ocal Gover.n- 
ments for consideration. The specialist visitors would form a con- 
venient channel for transmission to one province of useful experience 
acquired by another, and this would enable Local Governments, while 
retaining complete control of their own industrial and technical educa- 
tion, to profit by the knowledge gained elsewhere. 
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CHAPTER XL 

Commercial and Industrial Intelligence* 


180, Til dealing witli this question, we have had the advantage of 

recent despatches of the Govern- 
® anient of India to the Secretary of State, pro- 

int6liiS6nG6 ^ r-ji/N '^*’1 

posing the re-orgamsation of the Commercial 
Intelligence Department and the appointment, which has since been 
made, of an Indian Trade Commissioner in London. These despatches 
have amply demonstrated the importance to Government of full and 
frequent information regarding commercial developments and require- 
ments, and of the . maintenance of close touch with such organisations 
as Chambers of Commerce and Trades Associations. We have also had 
complaints from many of the witnesses whom we have examined that 
there exists no clearly defined channel through which information on 
commercial matters in the possession of Government can be communi- 
cated, whether publicly or to individual applicants. There is, more- 
over, a general feeling that the collection, careful analysis and judicious 
distribution of commercial and industrial intelligence is a necessary 
feature of Government policy both in war and peace. The question 
has not hitherto been so treated as to afford Government a sufficient 
basis for the encouragement of industries in India or for political and 
diplomatic action abroad. With this end in view, we suggest a 
scheme whereby commercial and industrial intelligence may be or- 
ganised on lines that will assist this country to become better equipped 
for the industrial struggle. 

181. In designing this organisation, we have had before ns these 
two main points ; first, the importance of having 

information collected and the statistics 
analysed and expressed for public consumption 
by experts who have concrete ideas as to the 
use which can be made of them by practical industrialists and com- 
mercial men ; second, the necessity of adopting a system which will 
enable these statistics to be issued in a form that will make them readily 
accessible to the commercial public. With regard to the first point, 
we consider it to be of prime importance to insist that, where a specialist 
department concerned with industries exists, it should handle the statis- 
tics and information relating to those industries. Unless this be done, 
irrelevant data will be collected, essential facts will be overlooked, and 
inaccuracies will follow from inexpert interpretation of trade terms. 
Several instances have been brought to onr notice in which statisticvs 
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rogardiiu-; articles of niililco denomination were added together to inu-ke 
totals, and others in win' cl i failnro to recognise the moaning of (rade terms 
resulted in the compilation of fignrc^s which wore either useless or mis- 
jeadiiig. Constant association Avith the general ccononiic })osition of 
his industry is the only means that will render th(> industrial specialisi'. 
a safe adviser to Government on commercial matters and enahle him 
to direct his resoar(ihes with a view to anticipating possible' dangers. 
We consider it advisable to emphasise the commonplace that commer- 
cial statistics and intelligence are intended to serve as the basis of an 
active policy, and not merely as a means for explainiirg changes years 
after they have occurred./ If haadled by the expert, such figures will 
serve as a timely warning- against attempts of aggressive nations to 
capture our trade, or to determine its direction in their own interests. 
To show the value of having statistics collated and analysed by 
appropriate specialists, we may cite the Railway Administration Report 
and the Quinquennial Review of Mineral Production as instances 
bearing differently on questions of administration and policy,- 

The information which we include under the head of commercial 
land industrial intelligence will consist of the following 

(1) statistics and other information regarding the movement of 

internal and overseas trade ; 

(2) statistics and other information regarding the production and 

working of Indian industries ; 

I (3) ii\formatiou regarding trade usages in India and abroad, and 
i .the tariff and industrial policy of foreign nations. 

■i 1S2. Our proposals relating to the provincial Bepartments of Ijidus- 
tries contemplate that their Directors should 
Collection of statistics and qualify themselves as advisers to their Govern- 
in orma provmcia in matters relating to trade and com- 

merce, and we have proposed that it should 
he one of their definite duties to supply advice and iiiformation to the 
public in regard to existing or new industries. Roth for this reason, 
and in view of the considerations adduced in Chapter XII, it is obvious 
that they Avill have to maintain intimate relations with the maunfac- 
tiirers as well as with the merchants of their prcvinces, and to study 
and interpret all the statistical information vhich is of nse in the con- 
duct or administration of commerce, ^^’he staff of each provincial 
Director should include experts to deal nilh special problems, and, 
as there will be representatives of the depaitment in every part of the 
province, it will be possible to maintain current and conti?mous records 
of what is going on in it. 

183. The information comprised imder the head of coinniei'cial and 
industrial intelligence oliviously i,ncludes imiiters 

“ndiSrtel 

iitteliigence. and industrial sides, as Avell fis to private 

traders and industrialists, from avLoiu ('uquiries 
may be expected on a wide variety of subjects, incliKling i‘<'CjuestH for 
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information on teclmioal matters. If our principle be accepted that tiie 
statistics and intelligence, relating to industries and commerce can be 
bandied eifectively only by tlie specialists wbo conduct the various 
forms of researcb and practical work intended to extend and develope 
Indian industries, it naturally follows that tbe figures for production 
as well as those for trade should be collected and analysed by the same 
organisation. On the whole, therefore, there is a distinct balance of 
advantage in favour of placing the whole of this work under the general 
control of the Department of Industries and in the hands of a single 
officer, whom we would designate the Director of Commercial and Im 
dustrial Intelligence. In consequence of their imperfect knowledge of 
the working of C4overnment, firms and individuals who are anxious to 
obtain information with regard to trade movements, sources of produc- 
tion, suitable raw materials and technical processes, will often come 
to this officer in the first instance for information. It is, however, 
extremely important to keep in mind the harm that may be done, should 
any single officer give information on subjects in which he is not a techni- 
cal or commercial expert. Thus an important function of the Director 
of Commercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Govern- 
ment from which these can be obtained at first hand. The Director 
should be a member of the Imperial Industrial Service which we pro- 
pose in Chapter XXII, and his headquarters should be at Calcutta. 

184. We consider that special commercial intelligence officers will 

be required for Calcutta and Bombay. These 
Special ^fficersJor^Calcutia contain trading interests which 

involve such extensive relations with other 
provinces and foreign countries as to render necessary, at any rate for 
some time to come, the appointment of special officers working under 
the provincial Directors of Industries but communicating direct, when 
necessary, with the Director of Commercial and Industrial Intelligence. 
In other provinces the Director of Industries will not have such highly 
organised centres of trade to deal with and should be able, we think, 
to Iceep himself full}^ in touch with local developments. 

185. The bulk of tbe information mth which the Director of Com- 

meroial and Industrial Intelligence would deal, 
liejlioii in whseh stetistses would be obtained by him as a routine matter 
^Imperial from the' provinciar'departments, including the 
agsuiey. special provincial officers for commercial intelli- 

gence whom we have proposed for Calcutta and 
Bombay. The remaining sources of statistical information would be 
the Customs Department, the Railways, and other agencies which 
collect these figures at present. They should be published, without 
comment in the first instance by the Director of Statistics when com- 
pilation on an imperial basis is’^required ; in other^cases by provincial 
Directors of Industries or by the other collecting agencies. l.liese last 
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will bo n,d^isod by the expert aiitliorities, imperial or provincial, as to 
die form in wliicii tlie information should be tabulated. The advice 
of local comiuitteos of business men will bo of assistance in this respect. 
The statistics should, where necessary, be interpreted and commented 
on by expert departments, where these exist, or, in their absence, by 
the f)i!'cotor of. Commercial and Industrial Intelligence or by provijicial 
Directors of Industries. It will be clear from what we have said above 
that the Director of Statistics should be a compiling ofliccr only, and 
that he should not comment on statistics with which his relations are 
merely arithmetical. 

186. Information regarding- production and employment has been 

in the past exceedingly defective.,. In the case 
Siatisties^f production and production, official figures have been con- 
fined almost entirely to the main industries, 
whose representative associations make it their business to collect tliem. 
This is a practice that should receive every encouragement, and Govern- 
ment should co-operate with 'such associations, helping them in the 
collection of their figures, where help is necessary, and obtaining their 
ad^doe regarding the figures of interest to the trade which Government 
collects itself. Where no suitable, associations exist, the collection of 
statistics of production should be taken up by Government through 
provincial Departments of Industries, to the extent that may be con- 
sidered practicable and useful in each case. We recognise the difficulties 
that exist, and the necessity of leaving details to be worked out by the 
industrial organisation of the future. 

Statistics regarding employment, including occupation and wages, 
have hitherto been of little use, partly because labour wa; not willing 
to move freely, partly because the figures were out of date when pub- 
lished and were often injudiciously selected. In the case of unorganised 
industries, the definitions of the various classes of labour wore not suffi- 
ciently precise, vdth the result that wages appeared to range between 
very wide limits. In future, the increasing demand for labour and 
its increasmg fluidity will make information of this class of much greater 
importance to employers. It need not always be statistical in form, 
BO long as it is reliable and up to date. A report that a certain class 
of labour is seeking emplojrment in a particular district, if ' promptly 
issued, is of much more use than a statement of the wages it drew last 
year. The information which local Departments of Industries should 
be in a position to supply ought to be of more value to employers than 
that available hitherto, 

187. The effect of these proposals on the way in which information, 

- especially of a statistical nature, so far as it 

connection with industries, 
should he collected, compiled, published and 
commented on, is exhibited in the accompanying table. 
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188. Ooramercial men iiave empliasised to ns tile importance of tiie 
Srop foressasts. prompt issue of accurate crop forecasts. It 

would, appear that these are not at present 
altogether satisfactory, especially those relating to the jute crop, which 
presents peculiar difficulties, chiefly owing to the fact that the hulk of 
the crop is grown in areas under the Permanent Settlement where no 
village records are maintained. The preparation of forecasts is a highly 
technical business which ought to be entrusted, as soon as possible, to 
the officers of the Agricultural Department, and their value must largely 
depend upon the amount of time which Directors of Agriculture and their 
stafi can devote to the subject. As we have had occasion to remark 
elsewhere, this service is very much umdermanned, and the accuracy 
of these returns may be expected to improve with the development of 
the department. We do not approve of the present practice whereby 
the Dkector of Statistics, as compiling officer, has to undertake the 
responsibility of amendmg the forecasts of provincial officers. Such a 
duty, we consider, would he more appropriately performed by some 
responsible officer with general experience of Indian agricultural com 
ditions. . • 

189. We think that in order to complete the organisation necessary to 

provide the people of India with information 
regard to industrial and commercial matters, 
the recent appomtment in London of an officer 
of the Indian Government as Trade Commissioner was a very necessary 
step. He will represexit Indian trade interests, and his principal function 
will be to stimulate the development of the Indian export trade, by 
directing attention to fresh markets and by promoting the establishment 
of new commercial relations likely to be beneficial to India. .He should 
also assist the imperial and provincial Departments of Industries by 
answering detinite enquiries. 

An experienced officer, who exercised the functions of Indian Trade 
Commissioner in London for a few months during the winter of 191'i-15, 
under by no means favourable conditions, stated before us that the 
appomtment was greatly appreciated, that produce brokers in London 
and maimfactnrers in the country freely applied to him for information 
and advice, and that these references led in many cases to actual business. 
There cannot, therefore, be an}’' doubt that, if this appointment form part, 
as we conterhplate that it should, of an organised scheme for the promo- 
tion of industries and commerce in India, it will- prove to be one of grow- 
ing importance. The office of the Indian Trade Commissioner should 
be in the City of London, so as to he as close as possible to the business 
houses with which he will chiefly have to deal. Manufacturing and 
commercial Aims in India usually find it necessary to have London 
correspondents, and there is no doubt that Directors of Industries will 
fljid their work greatly facilitated by the presence of an officer in London 
to whom they can refer whenever necessary. Hitherto sucls. enquiries 
have had to be addressed either to the Commercial Intelligence Branch 
of the Board of Trade or to the Imperial Institute, and although assis- 



taiicc may liavc bceji obtahiecl iii this way, the heht of iisciulncss is 
limited, if only by the fact that neither of these bodies can command 
the services of men with up-to-date experience of Indian trade and 
commerce. ^ 

The appointment of Indian Trade Commissioner, like that of the 
Director of Commercial and Industrial Intelligence in India, should be 
included in the cadre of the Imperial Industrial Service, and it should 
ordinarily be held by an officer of that service deputed to England for 
the purpose. The experience gained by an officer holding this post 
should greatly enhance his value when he returns to India. The tenure 
of the appointment should usually be for a period of five years, and, 
though at first it may be held by an officer of the status of provincial 
pirector, we recognise that it is likely to increase greatly in importance. 
/The Trade Commissioner shonld be assisted by members of the Agri- 
cultural, Forest and Geological Survey Departments, in order to supply 
ffist-hand information regarding the chief raw products available in 
India. These officers should be temporarily seconded from their own 
services for comparatively short periods, so that the knowledge of Indian 
conditions in the Trade Commissioner’s office may be always abreast 
of the times. It is essential that they should have sufficient experience 
and status to enable them to give reliable opinions on questions of fact, 
and that they should he sufficiently junior to turn their experience to 
useful account on their return to India ; the appointment of officers of 
about ten years’ service should meet these conditions. 

We are of opinion that the Trade Commissioner should devote special 
attention to the needs of small Indian exporters and capitalists, who 
deshe information regarding openings for foreign trade, and assistance 
in obtammg plant for their enterprises. We regard the appointment 
of an Indian assistant to the Trade Commissioner, which was made last 
year, as a useful step in this direction. 


190. The deshahility of establishing Indian trade agencies in other 


Indian irada representatives 
abroad. 


countries, such as East Africa and Mesopo- 
tamia, with which there is likely to be consider- 
able business after the war, should also be 

examined. 

191. In addition to the supply of specific information to individual 
The Indian Trade Journal. ‘^PPlicants, both the imperial and provhicial 
Departments of Industries will be able to 
furnish the public with much useful information as the result of thcii: 
enquii-it's and experiments.'. Hitherto, this has been, attempted either 
throiiglj the agency of the Indian Trade Journal, by means of bulletins 
published locally or by reports submitted to Govermnent wliicli Jiave 
been made available for subsequent publication by the press. This 
practice should be adopted more extensively in future, and to tins end 
care must be taken to keep in close touch with the press a.iid to ensure 
its co-operation, which will, we feel certain, be readily forthcoming. 
Some witnesses, but not many, expressed their approval of the Indian 
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Trade Journal. Ofcliers described it as mere scissors and paste.’’ 
Our own consideration of the case leads us to the opinion that it should 
be discontinued, and that all official information should be issued by 
the Director of Comm.ercial and Industrial Intelligence in the form of 
bulletins based on information derived from the imperial and provincial 
departments. ’ In the case” of some technical departments, the outturn 
of literature may be sufficient to justify the maintenance of independent- 
special series. Bulletins should be printed in a form convenient for 
record, and each should deal with only one subject. They might then 
be issued periodically in packets to those bodies and individuals entitled 
to receive them, the list of which should be regularly revised and brought 
up to date. To the general public, they should he available at a mode» 
rate charge, either singly, in groups, or in complete sets. 

The question of the publication of any of these bulletins in the vcrna-> 
cular and of the selection of the vernacular itself is for Local Governments 
to decide. 
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CHAPTER Xll 


■ ©ofemment Purchase o! Stores. 


192. ^VitnesBes qualified to discuss tlie subject were, almost without 
. , exception, strongly of opinion that Govem- 
selsurr fecaf^purehas? to could do much to assist the development 

adetiiiate extent. of industries in India by the adoption of a more 
liberal policy in regard to the purchase by pubKe 
departments of such articles as are, or can be, luanufactiu’ed in the 
country. It is true that the rules regulating these purchases have been 
amended from time to time, mainly in the above dhection, and it was 
not so much the prescriptions themselves which were the subject of 
complaint, as the way in which they have been administered. 

But from the enquiries that we have made, and from inforinatioii 
privately received, we have come to the conclusion that the manufac- 
turing capacity of the country has been far from sufficiently utilised by 
Government departments in the past, and we believe that the somewhat 
radical ^ changes which wc now propose will considerably stimulate 
industrial progress. 

Those of oiu members who had the opportunity, when working 
with the Indian Munitions Board, of scrutinising the indents on the 
fetores Department of the India Office, found numerous instances in 
which articles were ordered from England, which could have been sup- 
plied by Indian manufacturers equally well both in respect of price and 
quality, if the latter could have relied on an established Government 


practice of local purchase. It was also observed that there was a totally 
unnecessary diversity in orders for the same class of articles, which could 
easily be avoided by the adoption of standard patterns or types, only 
to be deviated from when there are express reasons for doinw so. ' Iliis 
would reduce the number of individual heads, and would” in many 
cases, render it profitable to put down in India whatever special plant 
might be necessary. ‘ 

The representatives of manufacturing firms in Great Britain who 
have established branches in India claim that, with their local know- 
ledge, they could in many instances supply the requhements of Govern- 
ment much more expeditiously and more cheaply, if smiplies were 
obtained direct from them rather than through the Stores Department 
of the India Office. 

Mo specific evidence has been forthcommg as to the extent to whhJi, 
Indian manufactoers are handicapped in meeting the demands of 
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(iovemment departments, by reason of the unfavourable position iii 
wiiicli tliey are usually placed, when competing with, tenders received 
by the India Office Stores Department in London, But of the actual 
fact there is no doubt. The Director-General of Stores is allowed con- 
siderable latitude in regard to the time he takes to furnish supplies, lie 
is thus able to combine indents received from all parts of India and to 
pmchase in bulk, whilst the Indian manufacturer is usually called upon 
unexpectedly to supply small quantities, at comparatively short notice. 

193. The local purchase of stores entails upon the officer making it 

the responsibility of ascertaiimig by inspection 
Lack 0 ? ^^acannspeciiiig goods supplied are of the requisite 

quality, while by sending the indents to the 
India Oflice >Stores Department, he is relieved of any trouble on this 
account. Frequently he knows little or nothing about the manufacture 
of the articles which he has to purchase ; lie has scanty means of ascer- 
tainhig their market value ; and he is unable easily to obtain expert and 
disinterested advice on such matters. With the exception of the Railway 
Board and the Ordnance Department, no department of Govermnent, 
it is believed, was provided before the war with an efficient organisation 
for the inspection of local purchases, still less of local manufactures ; 
and without such an organisation it is obvious that Government officers 
could not safely enter into large local contracts. 

194. It appears to us that, in the hiterests of Indian industries, a 

. radical change should be made in the methods ’ 

Gliiange^requjrod^m system p^jj-chasing in India Government and railway 
stores. The existing system has been handed 
down from a time when India was almost entirely dependent upon 
Europe for manufactured goods ; but it is unsuited to modern conditions 
and has had a deterrent ehect on attempts to develope new industries 
in India. As we have already said, we consider that the prescriptions 
of the Stores Rules regarding the classes of articles that may be bought 
ill India are suitable, subject to the addition of a provision which, we 
understand, is now under consideration, regarding purchases from 
Indian branches of British manufacturing ffims. The organisation 
which we are proposing will ensui*e that the fullest use is made of these 
prescriptions, in view of the progress which has been made, and will 
be made in the future, in Indian manufactures. Further experience of 
the workmg of an Indian Stores Department may, however, indicate 
the desirability of modifications. 

196. The possibility of the local purchase of stores produced in India, 
but hitherto obtained in England, depends 
an1“ceStral'S‘“Srarri tlie existence of an expert agency 

piirefiase. m India, which will ensure that the stores 

obtained are of suitable quality and price, and 
we think that the same system should be applied to a large iiroporflou 
of the articles already purchased in this country. Great economics 
have aheady been effected by the Munitions Board through the oeutra- 
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liseti purchase of iocal manufactures, especially in the case of textiles ; 
and it is a question for consideration how far -the advantages of this 
system warrant its general adoption. The present system of local 
purchase by individual officers is in any case wasteful, and requires 
considerable modifications. Assuming the necessity of some form of 
centralisation, we have also to consider the advantages of provincial 
versus imperial buying and in^spection. There ■ are instances wdicre a 
single province has a monopoly, as Bengal' has of jute manufactures, or 
Bihar and Orissa of steel There are some cases where the 
maimfacturmg equipment of certain provinces is vastly greater than 
that of others, whose demands are almost equally great. There 
are other cases where the provincial equipment is more nearly 
proportionate to provincial needs. Some provinces have local manu- 
factures of tools or machinery, which it is desirable to encourage. If a 
purely provincial purchase organisation were adopted ^vithout any safe- 
guards, provincial departments would be competing against each other 
with comparatively small orders to fill, and against the imperial organisa- 
tion with much larger ones, thereby losing all the advantages of large- 
scale purchase and possible standardisation. On the other hand, the 
further distant he is from the manufacturer who supplies him, the less 
are the advantages of purchase in India to the indenting officer ; and it 
is desirable, within reasonable limits and with due regard to economy, 
to encourage the industries of a province by the local purchase of pro- 
vincial requirements. In some cases, the middle course might be adopted 
of arranging for rmming contracts by a central agency y/ith local pro- 
ducers for iocal supply. Manufacturers in Calcutta, Bombay, or Madras, 
under this arrangement, would quote rates for the delivery of certain 
classes of goods in certain areas, fixed by agreement with the Controiler- 
Oeneral of Stores, and local officers would fill their requirements from 
these. Such rates might be oji a slidiiig or a fixed basis, accorduig 
to the class of article. In any case, some means of mutual adjustment 
and of exchanging information regarding local prices and qualities is 
obviously needed. Moreover, if efficiency, whether in purchase or in 
inspection, is to be maintained, a certain minimum staff is required, 
and this staff will not vary greatly, whether the puinhases made be few 


or many. If it be unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will be accordingly 
exposed to the risk of being overcharged and of receiving inferior mate- 
rial 

196. No decision can be reached regarding the precise organisation 

employed, or the degree of 
mittee prepesei, centralisation which it is desirable to adopt, 
until the whole question has been examined 
ill detail by a small expert committee, with special reference to ( 3 acli 
of the leading classes of articles pin-chased, the extent to u-liich they arc 
produced in the tlifferent provinces, and the facilities with which local 
Departments of Industries can suitably be equipped for inspection and 
purchase. For the purposes of our :l^anciai estimate only, we have 
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foiina it iiecessary to assume a system of complctciy centralised piiroliaso 
and inspection , but we feel sure that the proposed conimittce will be 
able to a considerable degree of decentralisation at the outset, 

and will provide for still further devolution, as the organisation deve- 
lopes and a settled policy becomes established. 

197. Without anticipating the committee’s conclusions as to how 
Nature ®f futere srgatilsa- i^idividual classes of stores should be treated, 
tiosi. our own consideration of the question leads us 

to the view that the general nature of the future 
organisation should be on the following lines. There should be an 
imperial Department of Stores and provincial agencies which should 
form part ot tlie provbieial Departments of Industries. This would set 
free individual officers from the responsibility for the local purchase of 
most_ classes of stores, and provide for expert purchase and inspection. 
The imperial Department of Stores should have at its head a Controller- 
General of Stores, with his headquarters at Calcutta ; it would purchase 
and inspect stores, and indents received from provincial 

Directors of Industries. In each provincial Department of Industries, 
there should be a stores branch, for the control of which, in the major 
prvoinces at any rate, an experienced officer would be required, who 
should be responsible for local purchases, and should utilise the staff 
of the department, as far as possible, for inspecting and testing the 
goods supplied through him. 

stores required by provincial officers should come 
to the Director of Industries in the first instance. He would examine 
them and arrange, for the local purchase and inspection of those items 
which could suitably be dealt with in this way. The Director of Indus- 
tries would receive information, as explained below, from the Controller- 
Geueral ot btores, which would enable him to form an opinion as to the 
possibiiit)' of obtaining more favourable tenders for such articles from 
another province, and it might be considered advisable in such cases for 
him to arrange for purchase and inspection through the local Director 
of such province, balance of the indents would be forwarded to 

the Controller-General of Stores, who would again examine them and 
issue orders for the purchase of the remaining items which in his opinion 
could be advantageously obtained in India. He would, as we have 
already mdicated, in some cases enter into running contracts, in pur- 
suance 01 which Directors of Industries would be able to purchase from 
contracting firms wdthout further reference to him. In certain cases it 
would bo best for him to effect piuchases himself, whether under running 
contracts oi as isolated transactions, where the articles could not con- 
yemeiiti} be cealt with by provincial agency. Experience of local and 
imperial sources of supply would soon show what are the respective 
capacities of these for meeting orders ; and, in practice, no delay would 
be mvoltcd in deciding what items would have to be obtained through 
the buying agency ffi England, which must, for some time to conic, 
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Oofitiiiue to be tiie Stores .Department of tlie India Office. Ail railway 
indeats, which are,^at present sent to th 0 ;Stores Department of the 
India Office, would '^be passed through the Controller-General of Stores, 
wlio would deal with them in the same way as with other indents. Orders 
on the firms of any province, whether from another provincial Depart- 
ment of Industries or from the Controller-General of Stores, would ordi- 
narily go through the local Director of Industries, though, where cen- 
tralised purchase is necessm'y, it would be in some cases desirable for tlie 
Controller-General of Stores to deal with local firms direct. Under this 
system the manufacturers of each province would be given the oppor- 
tunity of supplying their own Local Governments, so far as they were 
able to do so, as well as those of, other provinces in which similar manu- 
factmes have not been established. With the Controller-General of 
Stores would rest the responsibility of deciding whether indents are to 
be transmitted to London or local manufacture undertaken. Only in 
the case of heavy machmery and constructional iron work is there likely 
to be any difficulty in coming to a decision. In these cases much depends 
on the designs and specifications, and very highly specialised experience 
is required to ensure satisfactory results. This has hitherto been 
obtained in London through the agency of the consulting engineers 
employed by the India Office, and a similar technical agency will have to 
he created in India, if full- advantage is to be taken of the increasing 
capacity of the country to turn out heavy work. The annual report of 
the Controller-General should include a classified statement of the 
articles obtained in India and abroad and the prices paid. 

198, Inspection of local purchases would be carried out by the stalls 
8 a: " * Departments of Industries, where 

tmpsrtan^ce^^o^^an^efficient include suitable experts. But the range 
of Government requirements is so wide and 
involves the expenditure of such large sums, that the experts required 
for the assistance of provincial industries will be quite inadequate to 
inspect ail the articles purchased locally : moreover, to require them to 
do so would in some cases cause delay and interfere with their ordinary 
work. The urgent necessity of securing economy and efficiency in the 
expenditure of the vast sums of money spent on the purchase of Govern- 
ment stores reqnii’es a ^nry efficient and reliable stall of imperial ins- 
pectors, including a varied range of specialists, and we wish to point out 
that, though this staff may appear at first to he expensive, the co.st of its 
maintenance will be small compared with the risks involved in pur- 
chasing stores without expert check. The activities of these officers 
would form one of the most valuable sources of industrial intelligence, 
and if, therefore, they are organised by an enlightened departmental head 
and are exchanged from time to time with officers employed under 
Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this staff will he a real ecojiomy, both 
directly in the saving of money on purchases, and indirectly in tlie devel- 
opment of new industries. We contemplate that an aiTangomeiif. will 



grow up of a kind t]ia,t would prevent undue interference with the pro-* 
vincial Directors in tlie j)urcliase of local products and tliat consequently, 
y-liile the right to inspect may exist, it will be exercised with judicious 
discretion and not in officious detail 

There is always a natural reluctance on tlie part of local purchasing 
officers to undertake the responsibility for quality. This feeling has, 
in fact, been one of the reasons why they have indented on the Stores 
Department instead of obtaining their requirements in India. We feel 
sure, therefore, that provincial purchasing officers will welcome the 
intervention of an imperial inspecting staff. 

As we have stated above, we consider that one great advantage of 
the inspecting staff would be the transmission of information from one 
province to another regarding soui’ces of production and improvements 
in mamifactui’e, thus enabling each province to learn by the experience 
of others and facilitating more uniform progress in all parts of India. 
We propose that the Controller-General of Stores should work in close 
contact with the Director of Commercial and Industrial Intelligence. 
The arrangements for securing this object will be explained in Chapter 
XXII. 
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CHAPTER XIIL 


Lancl Aeauisition in Relation to Industries. 


199. Many witnesses, representing both large and small interests, 

complamedofthe handicap imposed on indus- 
SSS'ln afijuiSS enterprise by (lifflculties in obtaining land 

for the sites of factories and other indus- 
trial concerns, and the surface rights of mines, in cases where mineral 
rights are not the property of Government. These difficulties are said 
to He, first, in the trouble experienced in obtaining a good title, in 
view of the complicated system under which land is held in certain 
parts of the country, especially in Bengal, and in the absence in some 
provinces of an authentic record of rights ; second, in provincial laws, 
designed to prevent the expropriation of tenant interests; and, last, 
in the attitude of landowners, who are too apt to exploit unduly the 
necessities of an industrialist whose choice of the site for a new 
venture is limited by considerations of transport, water supply, etc., 
while he is still more fettered when he desires to extend an existing 
factory. There are also often cases where the land required belongs to 
a large number of small owners, and when any one of these declines to 
sell, his refusal may render the consent of the rest useless. We have also 
received complaints regarding the obstinate and dilatory attitude often 
taken up by landowners in negotiating transfers. Although the indefinite 
subdivision of titles in some parts of India renders these difFiculties 
somewhat more acute, they are not, we recognise, by any moans peculiar 
to this country. . 

200. Before discussing the question of State expropriation of private 

property, we null deal with those cases in which 
to ^ willing transferor is prevented by law from 

from passing a clear title. Passing a clear title. The mechanism for 
meeting this difficulty will doubtless vary in 
dilTerent provinces. In the Punjab a transfer to a trader of land belong- 
ing to an agricultural tribe cannot be made without the special sanction 
of an executive officer ; and a wide range of relatives and collaterals 
possess the right of pre-emption. Moreover, the reversioners of a trans- 
feror have, by Punjab customs, ry law, the right to sue to set aside a 
transfer made without necessity. But in this province pre-emption 
rights have been already declared non-existent in certain areas adjolnmg 
large towns. In the Central Provinces means are being sought for 
enabling, under suitable conditions., a transfer of occupancy and ordinary 
holdings to be made, when the land is required for uon-a,gricultural 



purposes. General speaking, we consider that, altliougli laws have keen 
made to prevent certain classes of persons from being deprived of their 
rights in land, even by their own voluntary action, because the cultiva^ 
tion of tliat land by, or under the control of, other classes brings about an 
undesiral^le state of affairs, there is no reason why the same measures 
should be required for land which would not remain agriculiurai land 
after transfer. We have no hesitation, therefore, in reconimcncling that 
provision should be made in local laws, where necessary, to enable 
tenants, who are prevented by legal restrictions from transferi’ing their 
land or from conferring an absolute title therein, to do so with the sanc- 
tion of some proper authority, when it is required for an hidustriai 
enterprise, more particularly for the housing of industrial labour; and this 
witliout depriving the proprietor of his existing rights of profit on such 
transfers. 

We also recommend that Government, as an owner of laud, should set 
an example to private proprietors of a liberal policy both in respect of 
its rules and of their practical application, in permitting transfers of land 
for industrial purposes. 


201. We are unable, however, to support a proposal which was put 
f)efore us, to allow an industrial concern desirous 

JSS!™ of acquiriiii? land to call on all persons alTcoted 

dedaratmii Of rggiits ©Sjjeffi” , 1 • ; i t i j- <- n 

to put in their declarations or ail titles or in- 
terests in the land within a certain time, any 
subsequent claims being barred. This proposal would, we think, inflict 
hardship on ignorant title holders, pardanashin women and absentees, 
who are often themselves unaware of the precise extent of their rights. 


202. The main question wliicli was pressed on our attention was the 
Acuisition bjr aovomment of ^ a more uniform interpretation 

an behaif of an indisstria! or the expression in section 40 (1) (o) of the 
concern under _ seciioti 4© Ijand Acquisition Act, which refers to the 
0 and - cquisi aon Act. acquisition of laud for a Company, that a work 
‘‘ is likely to prove useful to the public,’* The interpretation put on the 
wording of section 40, as indicated by the purposes for which this part 
of the Act has been used from time to time, seems to show some uncer- 
tainty as to the class of case to which it should he allowed to apply. 
There appears to be some division of opinion among legal authorities 
as to the circumstances in which the Land Acquisition Act can be fairly 
used by a Local Government on behalf of an ordinary industrial com- 
pany. /We are not sure, therefore, whether the Act needs revision to 
cover the recommendation which we make below.) 

The rnatter was carefully considered by the Bombay Advisory Com- 
mittee, who suggested the following formula as a guide to Local Govern- 
ments ill the exercise of their discretion as to acquisition on behalf of an 
industrial concern: — -“When . . »■ such acquisition is indis- 
pensable to ulie development of the industry, and . . . the deve- 

lopment of the industry itself is in the interests of the general public.” 
From tins proposal there was found, on discussion with the committee, 
16S ' . . 



to he at ieafst one dissentient, who was inclined to hold that any siieli 
projjosal for compulsory acq^iiisition should he suhmitted to the Pro- 
vincial Legislative Council, or at least to a specially constituted coin." 
mittee thereof. The idea of procedure by private bill iu such cases was 
also discussed. These suggestions relate rather to the mechanism 
through which the Local Government should exercise its discretion, than 
to the principles which should guide it in forming its opinion, and wc 
therefore think it unnecessary to consider them iu detail here. \We 
would recommend that the formula proposed by the Bombay Advisory 
Committee should be adopted with the following modifications 

The Local Government may acquire land compulsorily from private 
owners on behalf of an industrial concern, when it is satisfied — 

(1) that the industry itself will, on reaching a certain stage of deve- 

lopment, be in the interest of the general public ; 

(2) that there are no reasonable prospects of the industry reaching 

such a stage of development without the acquisition pro- 
posed ; 

(3) that the proposed acquisition entails as little inconvenience to 

private rights as is possible, consistently with meeting the 
needs of the .industry. In this connection we wish to draw 
. particular attention to the desirability of avoiding, as far as 
possible, the acquisition of areas largely covered by resi- 
dential buildings. 

' We also propose that, on the recommendation of local bodies. Gov- 
ernment may compulsorily acquire land to provide fresh sites for indus- 
tries, which it is necessary to remove on sanitary grounds, and for indus- 
trial dwellings, ' Further, when Government considers an industrial 
undertaldng deserving of substantial assistance in other ways at the 
public expense, especially when it adopts such a course as an alternative 
to carrying on the industry itself, there seems no reason why land, when 
necessary, should not be acquired compulsorily. 

It should be a sine qua non that, in all cases where land is acquired 
compulsorily for industrial enterprises, arrangements should be made 
to offer cultivators or house-owners so dispossessed suitable land in 
exchange or part exchange. Such a course will mitigate mo].'e than any 
mere money payment the hardship and sense of unfair treatment caused 
by expropriation. 



CHAPTER XIV. 

Tecliiiicai Assistance to Industries by Government. 


203. It is necessary to indicate in somewhat greater detail the 

special necessity which exists in India for direct 

Reasons far adopting in Government participation in the initiation and 
iiidsa a potsey of direet .. / j; • "-i . • •. • . ^ 

assigianse to industrialists, improvement of industries by experiment by 
advice and help, and where necessaiy, by 
example. We think that in the peculiar circumstances existing in 
this country, any limitation of the functions of the State in accordance 
with, the principles laid down by Lord Morley, which we have quoted 
in Chapter VIII, will render our proposals of little benefit to Indians 
and will also detract largely from their general usefulness. 

The risks to which private enterprise is exposed in India or else- 
where, when embarking on industrial work in new directions, are pro- 
verbial. India, however, jiossesses one great • advantage ; the new 
industries or processes that may be started here are almost always old 
industries or processes in other countries, though they may require 
modifications to suit them to Indian conditions. On the other hand, 
the country’s lack of industrial organisation, of private consultants 
and specialists, of information on the industrial value of raw materials, 
and of experience in the way of approaching industrial problems, arc 
serious obstacles, especially to the smaller-scale imdertaki:ogs. Ujicler 
present Indian conditions, this class of organised industries has great 
possibilities and is in every way well sixited to Indian enterprises in 
most parts of the country. But the Indian investor is most reluctant 
to risk his money in undertakings of this sort, unless they relate to 
iiidiistries which are already established and practised extensiveh’-. 
Of the readiness to invest money in industries which can already claim 
a number of successes, we have had abundant evidence; indeed this 
tendency has had the unfortunate effect, in some imstances, of creating 
more individuar undertakings than the industry can support. This 
seems, at any rate, to indicate that there is capital seeking industrial 
outlets, and that the directions in which it can be employed are at 
jnesent, from the point of view of the . Indian investor, insufficient. 
Vvb are further confirmed in this view by the freedom with which money 
is forthcoming for new ventures where the management has earned 
public confidence. 

204. If we are to suggest the way in which Government assistance 

can best be given, it is important for us to 
iSswSts^^ understand the difficulties of industrialists who 
engage in new undertakings in India, especially 
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Oil a small scale. The smaller industrialist, whether Indian or European, 
I'/ho is thinldjig of taking up a new venture, seldom has tlie iulvantago 
of a name which commands the confidence of a wide section, of investors, 
or the support of large resources of his own, and ho is thus not in a 
po.sition to engage the assistance of experienced toclnucal advisers in 
Ih pi'eliniinary investigations.' The knowledge of the industry wliich 
lie possesses is more often than not incomplete. He may have fami- 
jiarised liimself with it in actual operation in another country ; but to 
start it in a new field demands greater practical experience and sldli 
than he has usually acquired, . 

But even in tlie case of the larger undertakings, where funds are 
sufficient to engage expert technical advice, the following difficulties 
often occur — • 

(1) There is frequently soiiJ^pfebortainty as to the quality and 

quantity of the raw material. At the outset, it ina}?- ap- 
parently be abundant at reaso.nable prices ; but directly 
any demand for it is created, the supply falls off or prices 
unaccountably rise. It is, therefore, difficult to fxame a 
safe estimate beforehand on this point, simple as it may 
seem. 

(2) The industry may involve the training of labour to carry on 

its operations, and this may entail a very considerable 
initial outlay, adding greatly to the cost. 

(3) Country-made articles competing with foreign imports are 

always looked upon with suspicion, and generally have to 
be sold at a much lower price to command a market, even 
when the quality is equally good. 

(4) When success is attained, rival enterprises are immediately 

started, the trained labour is enticed away, the cost of the 
material is sometimes enhanced, and competition, possibly 
in a weak market, has to be faced, witli the resulb that the 
monopoly upon which a new enterprise must count to re- 
coup extraordinary initial expenditure rapidly vanishes, 
and profits are reduced to a level at which only those can 
work successfuriy who have benefited by the work of the 
pioneer ’without having had to pay for it. 

The cautious individual realises these risks and refuses to bo temp- 
ted into new paths. Those of a more sanguine teaiperainent or with 
less experience are attracted and too often come to grief. 

Some of the difficulties which we have enumerated above are com- 
mon to new industrial elforts in all countries, and cannot be eliminated 
in India. But the Government organisation which wc propose will 
at any rate ensure technical advme for the small industry, and adequate 
economic and scientific data for all classes of undertakings. This will 
furnish, industrial enterprise of all kinds from the outset whth much 
better prospects of success than in the past. We believe tliat public 
1S8 


opinion is completely clianged in regard to the permissible limits o£ 
3t-:»te activity, and that the grant of such assistance as we propose is 
riigentiy demanded. 

205. \Ye have already, in previous chapters, exjDlained our views 
regarding the means of providing industrial 

tvsfijtnmg research and the results tliat are lilcelv to 

a, .a .J. 

exirlain the meaning which we attach to the terms pioneering ” and 
clemonstratiori,” when applied to Government industrial undertakings 
started for the assistance of industries. These two expressions are 
often used as if they had the same meaning, and with the vague idea 
thcit they cover the w'holc field of Government assistance. In any 
case, they represent the greatest dwarture from the old hissez-fairj. 
standpoint ; and it is for these r^ g^y that w^e consider it advisable 
to describe the actual methods w^h these terms are intended to 
denote, and the limitations to which these methods should be subject, 
^y “ pioneering we mean the inception by Government of an 
“ PioiieeriR®' ” industry on a small commercial scale, in order 

to ascertain and overcome the initial difficulties, 
and discover if the industry can be worked at a profi^ It must be 
clearly understood that Government should only miclertake the piono.w- 
ing of industries when private enterprise is not forthcoming, and that, 
as a general rule, Government participation should only be continued 
till the object with wdiich the operations have been started has been 
fully attained. By this we 'do not mean that the Government factory 
should necessarily be closed down, as soon as a private individual or 
company is miling to take it over, or it has reached some degree of 
commercial success. The opportune moment can be decided only by 
a full review of the circumstances of the case, and in some instances 
it will be found that the new industry is capable of development far 
beyond the initial stages at which it is profitable, before the withdrawal 
of Government becomes imperative in the interests of those who have 
invested, or are anxious to invest, capital in the new industry. 

Eurther, a Government factory which has sucGessfully passed through 
the pioneer stage will often prove a useful 
training ground, both for the men who are to 
control the industry in the future and the workmen who are to be 
engaged in it. This leads us to consider the suggestion made by some 
vntnesses, (that Local Governments should establish and manage what 
may be conveniently termed demonstration factories.” The objects 
might be either educational, in which case these factories would serve 
as schools for the traijiing of men as operatives, foremen or managci;s, 
under strictly commercial conditions ; or, in other cases, the primary 
idea would be to show’’ how to improve local industrial practical As 
examples of the 'first, w^e may cite a glass factory, in which the training 
of operatives would be the raison d’etre for its existence ; of the second, 
a ‘silk-reeling and thrownng house to demonstrate the advantages -o!' 
modern methods of operation on a factory scale, in comparison with 
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tlie existing indigenous cottage methods. These factories would be 
the counterpart in industries of the demonstration farms established 
by the Agricultural Department. In actual practice they would be 
required principally in connection with the development of. cottage 
industries^ and y;e allude elsewhere to their necessity as a part of the 
scheme for the training of hand-loom weavers. If the object witli 
vdiich each factory of this class is started be kept strictly in mind, there 
can be no doubt that, so long as it fulfi.ls its primary function, it must 
prove useful and can in no sense be regarded as likely to interfere with, 
the development of private enterprise. 

206. Starting with this preliminary statement of our views regarding 
Divisior, 0! IndustrtB into attitade Vliich should be adopted by Go/- 
“cottage” “small erga- ernment m rendering assistance to industries, 
nised ” and large erga- we may nuow indicate the different ways in 
' «*secJ Industries. w-hich action can be taken and the various 
methods by which the machinery that we have proposed to create can 
be brought into direct contact with industries. We have now in India 
two industrial systems working side by side, covering respectively : — 

{a) Industries carried on in the homes of the workers, which we 
have designated as “ cottage industries.” In these the scale 
of operations is small and there is but little organisation , 
so that they are, as a rule, capable of supplying only local 
needs, 

(h) Organised industries carried on in workshops or factories, 
which vary in size from simple rural factories, carrying out 
a single operative process, to the big textile mills and 
engineering woi^shops, employing thousands of hands and 
possessed of a complete organisation both for m;iiiufaoture 
and trade. 

These organised industries may be subdivided into two classe.3.. 
In the case of the first, the interests involved are mainly of a provin- 
cial character. In the case of the second, the industries .have marketfi 
extending far beyond the boundaries of a single province or even of 
India, and their inception and management give rise to <;|uestions of 
inter-provincial or even international trade, which can best bo harifllcbl 
by an imperial organisation. As examples of these two classes of orga- 
nised industries, we may cite, as belonging to the first, engineering 
workshops, tanneries, sugar factories, rice mills, some textile mills, 
cement works, glass works, wood distillation plants, distiilerie.3 and 
breweries, and the majority of the miscellaneous workshops engaged 
mainly in nianufactiiring for a local market. In the second class 'wlii 
be included industries usually carried out on a very large scale and 
involving very high capital expenditmie, such as “heavy” chemical 
vorks, iron and steel works, electro-metallurgical and clecti‘ 0 -chem.ical 
works, ordnance factories, factories for the manufacture of explosives, 
£i.iid the larger metalliferous mines with their associated motaliurgioai 
works. 
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It -willj wc tliiiikj be obvious from tlie outset, that each of these 
systems will require separate treatment, and the manner in which they 
can be assisted wili be most easily explained by a reference to examples 
which have come to our notice. 

207. As regards cottage industries we need add but little to our 
„ „ , remarks in Chapter XVII. The workers are 

tc esdfsgL) oiciM&t^sss. uneducated and without a knowledge 

of anything legarciing their trade, except what can be acquired locally. 
Their lack of education denies them access even to the most elementary 
technical literature, ami they can be inhucnced only by ocular demons- 
trations in their own neighbourhood. Had the activities of the Agri- 
cultural Department been confined to laboratory experiments or pot 
. cultures, they v/oiikl ha,ve had but little influence ou the cultivators 
of the country. We found in Madras that the hand-loom weavers 
had been greatly influenced by the peripatetic weaving parties which 
are at work there, and useful results have been obtained in Mysore 
by sending round a skilled blacksmith and his assistant, provided with 
Buitabie tools, to teach the village artisans improved methods of smithery. 
Owing to their lack of contact wnth the outside world, ne w ideas do not 
readily occur to these small workoiA, and they can receive material 
help from the supply of new patterns and designs, an example of which 
vm saw at the Amarapura Weaving School near Mandalay, whore the 
popularity of the school was almost entirely due to the new designs 
introduced by the Superintendent. Much useful work can be done 
by bringing to the notice of artisans labour-saving devices, or even 
such complex pieces of mechanism as the jacquard machines for weaving 
intricate patterns on hand-looms. The processes employed by metal 
wmrkers are especially susceptible of improvement in this way. In 
most parts of the country they are ignorant of the use of patterns lor 
casting work and of the advantages of stamping, pressing and spinning 
metal. Where considerable colonies of these artisans exist, their status 
can be raised and their output greatly increased by the establishment 
of small auxiliary factories employing machinery to carry out opera- 
tions which involve much time and labour, when carried out by hand. 
These may be started by private individuals, by Government, or by 
co-operation among tbe artisans themselves, assisted ]3y Government. 
Some attempts in this direction, wo found, had been made in Madras, 
Nagpur and the United Provinces ; but equipment was lacking and the 
attempts vrere not properly carried through. The extent to which co- 
operative working can be introduced among artisans has not yet been 
investigated, and \ve have alluded to this subject in Chapter XYIII. 
In towns and cities where there is a public electric supply, the use of 
electro-motors for driving small machines has been but very slightiy 
encouraged. We have not the least doubt that they will ultimately 
prove most helpful to the artisan and will greatly facilitate the intro- 
ductioii of a inore organised system of production. Finally, we have 
to draw attention to the urgent, necessity for introducing better methods 
■of marketing the outturn of cottage industries. In this matter it wouli 
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appear tliaf; Japan has been singularly successful, and we have gathered 
evidence to show that it is only the initial dif&cuJties co}inected with 
the organisation of such work, that have debarred India from parti- 
cipating in similar advantages. 

208, In the case of the existing larger organised industries, there 

will seldom be any call for technical assistance;. 
Help Is large organised wilder the control • of competent 

industries. , i -n i iij n j j 

experts, who will only look to Uovernmoiro to 

conduct scientific researches and to provide accurate economic data, 
including such information as it will be the duty of the Commercial 
and Industrial Intelligence Department to >suppiy. In the inception, 
of industries of this class which are now to India or to a particular area, 
Government can render much assistance, both by w^ay of conducting 
preliminary investigations regarding the raw materials available, the 
conditions under which the industry may be carried on, and the markets 
open to its products, and by the supply of technical advice in regard 
to the location of the factories, the design of the buildings, the arrange- 
ments for water supply and the selection of the machinery to be employed. 
To carry out this work, the services of industrial experts, who wmuld 
be- mainly mechanical engineers with special industrial experience, 
would be necessary ; and the imperial scientific services would be drawn 
upon to provide the more highly specialised forms of scientific and 
technical assistance. Preliminary enquiries will frequently involve the 
examination of raw materials by an analytical chemist, and, in each 
province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a properly equip- 
ped laboratory, to deal with this work and to advise on ordinary local 
questions such as the quality of the W'-ater supply, the calorific value 
of the fuels available aud the disposal of refuse. 

209. We have already emphasised the importance of small organised 

industrial undertakings, and have explained 
Help ts^sman^ergasiisgi! difficulties which confront them and the 

*. "" ■ reasons why they have so la,rgoly failed to 

attract support. The Indian industrialist operating on a small scale 
frequently embarks on a venture, being imperfectly acquainted witl! 
the nature of the business, and, at the very outset, handicaps liinisei.!; 
by laying out his limited capital on unsuitable plant and machinci'}’. 
There are no consultants to W'hom. he can go for advice, and usunliy 
he copies blindly w'hat he has seen working somewbere else. It is do, sir- 
able to provide competent technical assistance for such a man. To 
furnish some idea of the scope and variety of work in tins direction 
which a Local Government may jjroperly undertake, wn liave tabulate. I 
at the ei.id of this chapter the technical assistance wdiich may be rendered 
to indiisfcries, provided the Department of Industries is cquipjied wit!.!, 
a suitable staff, many of the members of which would bo drawn fi-oni 
the imperial services which Wo propose. 
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210. It is obvious from an examination of tbis table of industries 

that a considerable number of experts are. 
necessary to advise wiat slionjd be done, if 
each undertaking is to start under favourable 
conditions in respect of plant and of methods of working. It cannot 
be too strongly emphasised that in a country like India., whore a very 
high return is expected on capital, every possible care should be taken 
over the p];‘eliminary enquiries and in the preparation of the plans, to 
secure the highest degTee of efficiency compatible vnth the conditions 
of working. The saving of labour is not always a matter of importance, 
and it often happens that nothing is to be gained by the adoption of 
absolutely automatic plant ; but, on the other hand, it is essential that 
the efficiency of processes of conversion or extraction should be as com- 
plete as possible, and that there should be no avoidable waste of raw 
materials or accumulation of useless by-products. Many of the failures 
of the past have beep, due to neglect of these important matters. 

An experienced Director of Industries would' have no difficulty in 
deciding what type of expert is required and at what stage he should 
be called in. For some industries the Imperial Government should 
retain such men in its service, who would be deputed to assist provin- 
cial undertakings whenever necessary. Occasionally, the matter in 
hand may necessitate the engagement of experts to deal with parti- 
cular problems ; but, as has been already said, the majority of cases 
will simply involve the introduction into India of the mo.st advanced 
practice in Europe or America. Such knowledge is usually in the posses- 
sion of firms who have taken up the manufacture of the plant required, 
and the expert advice can be obtained by calling for tenders to comply 
with specified conditions. The staff of the Local Government must 
be in a position to prepare the specifications and be capable of detisr- 
miiiing whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where the raw 
materials have to be subjected to detailed examination, it may be anti- 
cipated that the officers attached to technological institutes will be 
able to render useful service, and, as these institutes developo, they 
may be expected to supply in India itself the class of men who will 
ultimately become specialists in the various branches and ramifications 
of technology. 

211. In addition to rendering assistance in the starting of new in- 

dustrial undertakings, extremely useful work 
i£Sf ¥ Gio'^emment for many years to 

‘ come, in helping the owners and managers of 

small powder plants to maintain them in good working condition. We 
W'ere particularly struck with what has been done in this direction in 
the Madras Presidency in respect of the numerous small pumping ins- 
tallations, rice mills and other power plants which have been installed 
in recent years, chiefly by reason of the assistance given through the 
local Department of Industries. The necessity for this kind of assis- 
tance in a country like India, where the use of machinery is so little 
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cleveloiJed, ’becomes tlie more- apparent, wbeii we re-inomber that even 
in England, blie owners of steam boilers established sixty years ago, 
■and have voluntarily maintained ever since, what is known as tlie 
Maucliester Steam Users’ Association, whose object is, by competent 
and scientific inspection of steam plants, to proveiit boiler explosions. 
"What is found so useful in England in respect of part of the oquipnient 
of a. factory as to be carried on by a private association, will bo found 
of great advantage in India in respect of the whole e(]uipment. 

212. In our chapter on the industrial deficiencies of India, we ha.ve 
given some account of the work which will 
SudustTOs ^ef^^Ma'&iossa! pj^ce India on a firm basis 

of economic self-sufficiency and of self-defence ; 
and it is clear that, from this point of view, there are strong argnnients 
■for a policy of direct Government assistance in respect of essential new 
industries. "We contemplate that only in exceptional circumstances 
will Government itself carry on industrial operations on a commercial 
scale ; but it is necessary to establish and maintain Government fac- 
tories for the manufacture of lethal munitions, and to exercise some 
degree of control over the private, factories upon which dependence 
will be placed for the supply of military necessities. This, in most 
cases, could be obtained in retmm for guarantees to take over a definite 
proportion of the output, and should he exercised only to ensure that 
adequate provision is made to meet the prospective demands of the 
country in time of war. The methods which will have to be adopted 
to secure the establishment of such industries would nat\irally vary 
with the conditions under which each will have to be carried on. The 
degree and kind of aid which would have to be furnished, would largely 
depend upon the extent to which their productions can bo disposed 
of through the ordinary channels of trade. In some instances, the con- 
ditions may be such that the e^qDense of production will always exceed 
the cost at which articles of similar quality can be imported, and in such 
cases the industry can only be maintained by the gi-ant of direct finan- 
cial assistance or by the indirect operation of protective duties. In 
those industries which it is desirable to start and maintain on military 
grounds, the responsibility for action must lie entirely with the Imperial 
Government, who would naturally invite such assistance as Local Gov- 
ernments can usefully afiord. 

Besides industries essential to the safety of the country in time 
of war, we have mentioned others which will be of considerable econo- 
mic importance and add to the industrial strength of the <jo(nitry in 
peace time. The natural resources of India are capable of furnishing 
the raw materials of many industries which do not now exist ii). the 
country ; but knowledge regarding them is by no inea-ns complete, 
and there as no fund of accumulated experience. 'We have already 
explained, when dealing with the question of assistance by Gove rai- 
ment to the large organised industries, what forms this assistamco may 
suitably take. The actual inception of these undertakings will usually 
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he, a inattei for private enterprise, and tlie necessary assistance can 
'dsnally be afforded by tlie local Departments of Industries, -witli the 
help, in some instances, of imperial officers ; but tlie}^ will sdmetirjies 
bo of sucli importance to the country generally, and require the employ- 
ment by Government of so costly and specialised an agency to wo]‘k 
out the preliminary data, that it will be beyond the scope of any Local 
Government to do all that is needed. A potent means of aid in the case 
of iiidiistrics producing articles required by Government would 1)0 
guaranteed orders, and these can be arranged for on the fullest sca.le 
only by the Imperial Government. 

2 iS. The foregoing description of the methods to be adopted by 
Government in assisting directly in industrial 
O^ganlsafeesi reeuira!! by development will show the necessity of an 
©overnment t© fwSfil tbe , f 3 • • j, 4.- 1 • at i 

above dwties. extensive adinimstrative machinery. Nearly 

every provincial Government has set about 
establishing a Department of Industries, and the bulk of the executive 
work will naturally fall to these departments, which should have at 
their heads experienced industrial experts. They will require in most 
■of the provinces a large staff of officers with special qualifications. 
Those directly associated with organised industries would be men of 
scientific attainments, who have speciaJised in mechanical engineering 
vifch a view to its technological applications, whilst a staff of skilled 
and experienced craftsmen would be required for the assistance of 
cottage and minor industries. Already in Madras it has been found 
necessary to appoint district officers in places where industrial devel- 
opments are proceeding apace, in order to provide for the efficient super- 
vision of new undertaldngs, and to ensure prompt assistance to those 
in operation, whenever accidents occur or difficulties crop up , that are 
beyond the capacity of the management. The volume of such duties is 
rapidly increasing, and may probably grow even faster under the stimii - 
ins of the measures which we propose in this report. 

214 . While we contemplate the utmost possible decentralisation, 
we have shown that some share in the direct 
' assistance to industries by the State will have 

to be taken by the Imperial Government. 
The exact line of demarcation will, to some extent, depend upon the 
degree of provincial autonomy accorded to local administrations ; but 
it is obvious that the imperial department should exercise supervision 
over research, work ; that it should be responsible for the conduct of 
iiiYestigations of general interest to the greater part of India ; that it 
sh<.)uld exercise control over Government factories and such industrial 
un.dertahings as are necessary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment 
with, wliicli provincial Departments ‘of Industries will ordinarily b<’, 
provided, and, finally, that it should watch over provincial adminis- 
trations in order to secure the maintenance of a uniform industrial 
■policy. ■ 
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frequently compete. This seems in many ways undesirable ; iind fnr- 
tlierniore it is almost unknown to find a man who lias learnt such an 
industry under jail conditions practising it on return to liberty. If 
tJic Iiercditary carpet weaver understood what was going (.m, lie \rould 
protest as emphatically against jail carpet factories as (..■liambers oj; 
Comiuorcc have done against power cotton weaving in jiuls. As n 
matter of fact, his protest, though silent, is effective, lie renuers it 
inijsossible for a released prisoner, no matter liow skilled he may be as 
C; carpet weaver, to practise his trade, and one of the presumed objects 
of jail admimstration is thereby frustrated. Cottage indiistiiew are, 
; moreover, comparatively light and pleasant occupations, and should 
be, though it is doubtful if they are in all cases, reserved for weakly 


prisoners. The above renmrks do not, of course, refer to the inmates 
■ of reformatories or Borstal jails. 

The Prevention oS Adulteration. 

217. We Lave examined with considerable care the arguments for 

and against legislation to pi’event the adiiltera- 

Food atJid Drugs. articles intended for local consumption 

. and of produce for export. The case of foodstuffs for local consump- 
tion presents few difficulties, for public opinion is agi-ced that, so far 
as these are concerned, their adulteration should be punishable by 
law. In the United Provinces, an Act has been in force for some years 
pena.lising the adulteration of food and drugs, and legislation in other 
provinces is following similar lines. The adulteration of drugs is, how- 
ever, much more difficult to deal with, and it is doubtful if legislation 
is likely to be very effective in this direction. The organisation for 
-enforcing the existing Acts requires considerable streugtliening ; at 
present it exists only in certain municipal areas. 

218. As regards raw produce for export or local manufacture, the 

balance of commercial opinion is that legisla- 
Raw pro uee. would not be likely to elfoi-.t any improve- 

ment in the present state of things. There can be no doubt tliat the 
real remedy lies in the hands of the buyers. This has been clearly 
proved by the improvement in quality of Indian exports of wlu^at since 
the intiodnction of the 1907 wlieat contract of 
the London Corn Trade Association on a Ijasis 
of two per cent, admixture of other food grains, but free from dirt. 
This contract has, we believe, caused no trouble with sellers, and it 
appears to us that its provisions migjjt be 
vi extended. Linseed and other oil seeds have 

also been shipped to the United Kingdom on purii basis contracis since 
1913, wit.b satisfactory results to all concerned, and a suggestion lias 
been imido that exports of oil seeds to other countries also sliould bt; 
similarly regulated. But we repeat that these are matters for ariniUgc- 
ment between exporters and their buyers, and that the latter a,re i.-i 
a position to insist upon freedom ; from adulteration if they really 
want it. 
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In th.e case of jute, the question of legislation against adulteration 
has been frequently and thoroughly discussed 
within recent years, and a bill v/as actually 
drafted by tlie Bengal Government in 1916, but was dropped owing 
to the general commercial opinion, which Government appears to have 
shared, that in practice it would prove inoperative and unworkable. 
It is perhaps possible that the act of watering jute might be made a 
penal offence, Imt it would be a very difficult one to prove, as jute is 
naturally wet Evfter steeping, and the matter may safely be left to tlie 
mills and the shippers, vffio will not buy wet jute from fear of “ liofirt 
damage.’'" 

Similarly, it has been suggested that the a.ctual watering of cotton 
might be, made a penal offence, and again that 
the hcensing of gins would probably have a 
deterrent effect upon adulteration. This latter proposal appears to 
us worth consideration, but we x>refer to express no definite opinion 
regarding the adulteration of cotton, in view of enquiries which have 
been made by the expert Cotton Committee, recently appointed by 
Government to consider as a whole the many problems relating to 
this industry. 

219. An important witness in Calcutta stated to us that business in 

. produce would be greatly facilitated, if Gov- 
Sgrlificates of quality^ eminent certificates of quality and weight were 
enforced upon shippers and buyers ; but when we consulted the Bengal 
Cliamber of Commerce regarding his proposals, which they in turn 
referred to their membership generally, we found that the bulk of com- 
mercial opinion regarded them as wholly impracticable and unnecessary. 
In any case, we do not see how buyers abroad could be coin|)elIod to 
accept such certificates. 

We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which, are affiliated 
to the various Chambers of Commerce, and slioulcl give ready consi- 
deration to any practicable proposals put forward by them, whether 
designed to prevent adulteration of produce or to stimulate improved 
production. 

220. But we would make one exception to what we have written 

above, with reference to the trade in fertilisers, 
.yeriiibers. There are at present in India no laws to pre- 

vent a dealer from selling as a fertiliser anything that he may clioose 
so to describe, nor are there any legal standards or percentages of error 
in de.scription. In Great Britain, the fertilisers and Feeding Rtuffs 
Act of 1906 compels sellers to describe and certify their wares ; it also 
empowers the Board of Agriculture to fix percentages of error for certnin 
ingredients of both feeding stuffs and fertilisers. We consider that an 
Act on .similar lines should be introduced into India, and wo under, stand 
that it would be welcomed both by the trade and by the public. 
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frequently compete. This seems in many ways undesirable ; and. iiir- 
therrnore^it is almost unknown to find a man who has Icariit sucli a,n 
industry under jail conditions practising it on, return to liberty. If 
tlio hereditary carpet weaver understood what was g<‘)ing on, Ik^ would 
protest as emphatically against jail carpet factories as Chambers of 
Commerce have done against power cotton weaving in. jails. As a, 
matter of fact, his protest, though silent, is effective, lie reuders it 
impossible for a released prisoner, no matter how skilled he iiuiy bo as 
a carpet weaver, to practise his trade, and one of tlie prcKsumcd obj<^cts 
of jail administration is th.ereby frustrated. Cottage in<.Iu.sl.rie:'.; ju'o, 
moreover, compaiatively light [.md pleasant occupations, ami should 
be, thongb it is doubtful if they are iii all cases, reserved for vreakly 
prisoners. The above remarks' do not, of course, refer to the inmates 
of reformatories or Borstal jails. 


The Prevention o£ Adulteration. 

217. We have examined with. ■ considerable care the arguments for 

and against legislation to prevent the adultera- 

Foed awd Drugs. intended for local consumption 

..and of produce for export. The case of foodstufis for local consump- 
tion presents few difficulties, for public opinion is agreed that, so far 
as these a, re concerned, their adulteration should be punishable by 
law. In the United Provinces, an Act has been in force for some years 
penalising the adulteration of food aiid drugs, and legislation in other 
provinces is following similar lines. The adulteration of drugs is, how- 
ever, much more difficult to deal with, and it is doubtful if legislation 
is likely to be very effective in this direction. The organisation for 
■ enforcing the existing Acts requires considerable strengthening ; at 
present it exists only in certain municipal areas. 

218. As regards raw produce for export or local manufacturo, the 

balance of commercial opinion is that legisla- 
Eaw preduee. would not be likely to effect any improve- 

ment in the present state of things. There can be no doubt that the 
real remedy lies in the hands of the buyers. This ha,s been clearly 
proved by the improvement in qualit}’ of Indian, exports of vdieat siijce 
the intioduction of tlie 1907 wlieat c<,)ntract of 
’ the London Corn Trade Association on a basis 

of two per eemt. admixture of otlier food grains, but free from dirt. 
This confract has, we believe, caused no trouble with sellers, and it 
appears to us that its provisions miglit be 
^ extended. Linseed and other oil seeds have 

also been shipped to the United Kingdom on pure basis coutracls since 
19.L3, with satisfactoiy results to all concerned, and a siiggestioti lias 
been nride tliat exports of oil seeds to other countries also slionld 
similarly regulated. .But we repeat tliat these are matters for annoige- 
ment between e.\ porters and their buyers, and that the latter are in 
a position to insist upon freedom from adulteration if they roidHy 
want it. 
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In tlie case of jute, the question of legislation against adulteration 
has been frequently and thoroughly discussed ^ 
***^^®‘ within recent years, and a bill was actually 

drafted by the Bengal Government in 1916, but was dropped owing 
to tlic general commercial opinion, which Government appears to have 
shared, that in practice it would ]prove inoperative and unworkable. 
It is perhaps possible that the act of watering jute might be made a 
penal oiferice, but it would be a very difficult one to prove, as jut(i is 
naturally wot after steeping, and the matter may safely be left to tlie 
mills a,nd the shippers, who will not buy wet jute from fear of “heart 
damage.'’ 

Similarly, it has been suggested that the actual watering of cotton 
might be. made a penal offence, and again that 
Csttois. licensing of gins would probably have a 

deterrent effect upon adulteration. This latter proposal appears to 
us worth consideration, but we qwefer to express no definite opinion 
regarding the adulteration of cotton, in view of enquiries which liave 
been made by the expert Cotton Committee, recently appointed by 
Government to consider as a whole the many problems relating to 
this industry. 


219. An important witness in Calcutta stated to us that business in 
produce would be greatly fa,cilitated, if Gov- 
Sirtifaeaiss o j|5iality. eminent certificates of quality and weight were ■ 
enforced upon shippers and buyers ; but when we consulted the Bengal 
Chamber of Commerce regarding his proposals, which they in turn 
referred to their membership generally, we found that the bulk of com- 
mercial opinion regarded tbem as wholly impracticable and unneoessa.ry. 
In any case, we do not see how buyers abroad could be compelled to 
accept such certificates. 


We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which are affiliated 
to the various Chambers of Commerce, and should give ready consi- 
deration to any practicable proposals put forward by them, whether 
desig’ucd to prevent adulteration of produce or to stimulate improved 
production. 

220, But we would make one exception to what we have written 
above, with reference to the trade in fertilisers. 

Feriiilisers, There are at present in India no laws to pre- 

vent a dealer from selling as a fertiliser anything that he may choose 
so to describe, nor are there any legal standards or percentages of error 
in description. In Great Britain, the Fertilisers and Feeding Stuffs 
Act of 1906 compels sellers to describe and certify their wares ; it also 
empowers the Board of Agriculture to fix percentages of error for ct'.rtain 
ingredients of both feeding stuffs and fertilisers. We consider tliat an 
Arct on shnilar lines should be introduced into India, and we understand 
that it would be welcomed both by the trade and by the public. 
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The Administration o! the Boiler and Prime-Mover Acts, 

221. With i‘e.f;orciice to the administration of the vaiioiis provincial 

^ . Boiler and Prime-Mover A.cts, there is a grco,t 

pOThisesf diversity of practice all over India, -nriiich 
caiTses trouble to persons who piii-cliase boilers 
•i'roin. other [{aids of India or desire to employ engineers who liold certi- 
■fLcates from, otiun provinces. We have enquired closely into the question 
ol the oortificodion. of engineers and boiler attendants. We do not iind 
that in provinces where certification is required, engineers are bettor 
qualified or accidents less frequent than in those vdiere this is not the 
ease. It is urged that these certificates are to some extent a guarantee 
to owners of small industrial plants of the competence of applicants 
for employment. We do not attaqh much importance to this argu- 
ment, and it will have still less weight if owners and employers brve'- 
the advice of a loca,l Department of Industries to help them. On the 
other hand, it is undoubtedly the case that the possession of a certi- 
ficate gives a fictitious value to its holder, and makes it more expen- 
sive to employ him on small installations. It is true that certain educa- 
tional institutions owe many of their pupils to the fact that they prepare 
them for boiler certificate examinations, but this is beside the point. 
The demand for qualified engineers is greatly on the increase, and a 
better class of man than the mere ‘ engine driver ’ must be pro^nded 
..for the larger organised industries. 

Accidents are usually due either to carelessness, or to defects in the 
plant. When due to ignorance, which is seldom, they are likely to 
occur during tire absence of the responsible attendant, a possibility 
that is at least as great in provinces which insist on certificates as in 
those which do not. It must also be remembered that at present the 
law does not apply to the case of internal combustion engines, which 
. are not less liable to accidents in their way than steam engines. 

222. The Boiler Inspection Department is considered at length in 
the report of the Public Services Commission 
(page 126), The Commissioners lay down four 
princixdes for general guidance : — 

“ In the first place, the tirae has come to inaho the boiler inspectors Govorn.mfral-i 
. servaaits in every respect, like the factory inspectors, and to j)ay from general revenues 
both their salaries and their pensions, irrespective of the amount of fees earned. 
Secondly, expert superi'ision of the inspecting staff is essential. .Police officers and 
mcmheiis of the Indian civil service do not possess the necessary tc'.chnical qualifications. 
Thirdly, the present system, by which in certain places representatives of the interests 
to he inspected have a voice in the management of the inspection department, is un- 
sound, and should bo abolished. Fourthly and finally, there should be one officer in 
-each of the larger ]irovinees who should be responsible for the effectives ^forking of the 
insi^cction staff. Ho should be called either a chief or first inspector according as (.!;e 
work to be done is on a large or small scale.” 

We endorse these recommendations, and would add the following 

(1) Boiler inspection should he a duty of the provincial Depart- 
ments of Industries. 


Hesominendatlons of the 
Sontmtssion. 
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Tiic liiiperial Department of Industries sliouid dra'^^’ up a series 
of teclinical .rales for tlie guidance of inspectors in detoimin- 
ing the pressure for which a boiler may be licensed through- 
out Iiidia^ and should bring and maintain these rules up 
to date in a form applicable to the various modern types of 
boilers. 

(3) The laws compelling persons in charge of boilers to possess 
certificates should be abolished. 

The second and third of these proposals would involve legislation. 

The Mning Rules. 

:223. A considerable amount of evidence was forthcomiiig regai'dirg 

SriHoisms 01 oxtetiog rutes. suitabiUty of the rules uiider wMeh^muing 

concessions are at present granted by Govern- 
nieiit. Our conclusions are that the rules have, except in a few com- 
paratively minor respects, stood the test of working admirably and 
that the criticisms received were mostly shown, on discussion with 
witnesses, to be due toniismiderstanding.of the efiect of the existing 
rules, or to failure to realise the difficulties which would arise from 
adoption of the alternatives suggested. 

There are, however, certain matters connected with the working 
‘Of the rules on which we desire to put forward our suggestions. We 
recorded a considerable amoimt of evidence regarding the injury to 
the mineral possibilities of the country caused by wasteful methods 
of working; and it was suggested that small mine owners would be 
greatly benefited by the advice of Government mining engineers. Some 
witnesses even considered that these officers should have power to 
compel mine owners to follow their advice. The main objection to® 
this course is the danger of loss to a manager forced to follow official 
advice regarding the development of his mine. In some countries, 
royalty owners are interested in seeing that their properties are econo- 
mically worked. In India, tmfortnnately, private royalty owners do 
nothing of the kind ; indeed, in some cases they insert conditions in 
tiieir leases which directly tend to cause wasteful working. Whether 
or not a,ny general steps should be taken at this stage to ensure the 
economical working of privately owned minerals, it certainly behoves 
Government to secure this end in the case of its own properties. We 
have also considered the proposal that Government should insist on 
concession holders employing qualified mining engineers ; but, while 
we recognise that there is . much to be said for such a course, we hiel 
that hardship would be caused to poor concessionaires, unless provision 
was made for exempting small or easily worked deposits. 

22T. We would, therefore, only recommend at present that a suit- 
able staff be entertained in connection with tlic 
Geological Survey Department to inspect Gov- 
reeommended. ernment. concessions. The experience gamed 

in a few years by such a staff would show, how 
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far if; would’ be possible to insist on all Government concessions being 
worked by qualified men, and tlie extent to ■wlvicb. small concessionaires 
ina,y bo benefited by the advice of Government mining engineers. 

The existence of such an inspecting staff would admit of inore elasti- 
city in the terms of prospecting licenses, alike in respect of area, length 
of currency and rental. If Government were in a position to satisf}- 
itself; by expert inspection, that a proper amount of development work 
was being done, it might, in the case of a property requiring heavy 
expenditure in its initial stages, grant a more extensive area on a pros- 
pecting license for a comparatively long period. It would be unneces- 
sary to burden the enterprise with a high acreage payment, when the 
Goyernment inspecting staff could ensure that a proper amount of 
development work w^as being done. This proposal would, we think, 
meet the difficulty at present -experienced b}’' concessionaires where 
extensive operations for the proving of mineral values are required, 
as for example, boring for oil or for minerals occurring at uncertaiu 
intervals on a known geological horizon. The Mining Rules provide 
for the renewal of prospecting licenses under the authority of the Collec- 
tor up to a period of three years. The rules are silent as to the power 
to give further renewals, which is presumably reserved for the Govern- 
ment of India. We think that, with the help of the system of inspec- 
tion which we have proposed Local Governments might ])e authorised, 
to grant extensions in such cases up to a maximum period of five years., 
It will be noticed that this system of inspection would entail a subs- 
tantial increase in the staff of the Geological Survey. Several witnesses 
of undoubted authority drew our attention to its inadequacy, and they 
hesitated to make proposals for useful forms of Government assistance 
to the mineral industry, only because they assumed that the cadre 
was fixed. lu view of the national importance of minerals and of the 
fact that inefficient working destroys for ever the value of a deposit 
that might in future be of vital importance, we consider that the addi- 
tional expense incurred in such an increase would be an investment 
that Govenmieiit can undertake with absolute confidence. 

225, In view of the constant changes in mming methods and develop- 
, meat, we think that the present form of mining 
"”Lases propossT”'”“ might be considerably shortened aiul 

simplified, leaving certain matters specified in 
the lease to be dealt noth by rules made from time to time ; such rules 
might be suggested by, and should in any case be submitted for criti- 
cis,i'LiL in advance to, local committees of private mine owners presided 
over by a Government official. The present system of trying to pro- 
vide for every possible contingency by an elaborate lease must result 
in imdesirabie rigidity, while not securing for Govermne.nt the degree' 
of control desirable. Further than this, concessionaires, in the case ot 
small alluvial and other obviously short-lived deposits, would probably 
be glad to accept short-term mming leases on simple conditioj’ivS and 
fi'ee of multifarious restrictions. 
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226. There -were many complaiiits of the difficulties experienced by 

. . . mineral prospectors or mine owners in areas 

* where the mineral rights were in the hands of 

private land owners ; these mainly had reference 
to the great subdivision of proprietorship or to the obscurity of titles. 
These difficulties are similar to those experienced by all investors wdio 
desire to acquire property in such areas, and we see no reason for 
making any recommendation regarding the registration of titles, or the 
compulsory acquisition of smTace rights where Govemnient does not 
owm the minerals, except in the possible ease of a, mineral -which is 
essential for national purposes, and of which only a very limited quantity 
. exists. . • 

227. Other complaints by witnesses had reference to local rules 

governing the working of special minerals, and 
M suing Manuals ought be grant of licenses and leases of minerals 
** ontside the scope of the Mining Eules, Would- 
be concessionaires said that -fchey experienced 
difficulty owing to the diversity of rules and practice as between one 
province and another, especially in respect of minerals like limestone, 
which are now required for large organised industries, such as iron 
smelting ; and generally from the lack of any complete and readily 
accessible compendium of the local rules. We think that, in provinces 
where there is considerable mining activity, it is advisable for Local 
Governments to issue Mining Manuals similar to those published in 
the Central Provinces and Burma. These should include the Govern- 
ment of India Mining Eules, the local supplementary regulations, and 
. any other provisions of rule or law that are likely to he encountered 
in the course of their work by persons engaged in mining. We suggest 
that these manuals would be of increased value if they contained notes 
prepared by the Geological Survey Department on the known mineral 
resnrces of the province and references to publications containing more 
detailed information. 

We received also a quantity of evidence regarding certain local 
difficulties -which have arisen in special cases, e.g., in the case of mica 
mining in Bihar and Orissa. These involve no change in the Mining 
Eules, and will doubtless be considered by the Local Governments con- 
cerned. 

The Administration ol the Electricity Act. 

228. K matter of considerable importance whch may be convenient- 
. . . ly discussed here, is the working of the Indian 

law anti Electricity Act regulating the supply and use 
of electrical energy. There are now numbers 
of elec-bric supply companies which pro-vide electrical energy for domes- 
tic consumption, for industrial p-urposes and for public use. Although 
only one or two witnesses came before us whose position entitled them 
to give evidence on these matters, we were furnished with both in-for- 
mation and criticisms by the representatives of the Electric Supply and. 
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Traotion Federation of India. Considering tlie magnitude of the in- 
terests involved and the novelty of public electric supply, tnere.was 
comparatively little complaint regarding the administration of the 
rules framed under the Act. It was, however, brought to our iiotice 
that in some provinces the professional qualifications and experience of 
the Electric Inspectors did not command the confidence of the managers 
of the larger local undertakings. The principal criticisms were that 
the rules were too rigidly worked, that they were sometimes wrongly 
interpreted, and that there was an unwillingness on the part of the 
Inspectors to assume the responsibility of relaxing the rules in cases 
which obviously demanded it. To remedy matters, it was suggested 
to us that men of higher professional status and with practical and 
commercial experience of electric supply undertakings should be appoiu.t- 
ed as Inspectors, and that an imperial Advisory Board should be estab- 
lished to advise Local Gbvermnents with regard to appeals from the 
decisions of their Electric Inspectors, We support the former sugges- 
tion strongly, but it appears to us that the appointment of provincial 
Advisory Boards, as contemplated in section 35 of the Act, will meet 
the needs of the case, especially if these Boards are permitted, when 
necessary, to consult experts such as the Electrical Adviser to the 
Government of India. We consider it extremely desirable that Govern- 
ment should encourage the industrial use of electricity supplied from 
central generating stations. It was represented to us that section 23 
of the Act did not allow a licensee under the Act to discrinimate in res- 
pect of his charges between the domestic and the industrial uses of 
electrical energy. We are not sure if this interpretation is correct, but 
if so, the section would seem to require amendment. Without entering 
into technical details, we may state that we agree with the contention 
that the load factor should be taken into account in fixing the charges. 
In congested cities, and particularly in Calcutta where the smoke nuis- 
ance is greatly aggravated by the numerous small steam plants set up 
to drive rice and oil mills, it is essential that no obstacles should be 
created to the introduction of electrical power for industries. It appears 
to us that the economies which can be effected by tlie use of energy 
from public electric supplies, when reasonable rates are charged, are 
not yet sufficiently appreciated. 

229. The Electric Inspectors are attached to the Public Works 
Department, an arrangement probably made 
outset because that department is con- 
partment of Industries. cerned with engmeermg ; but, as the interests 
to be safeguarded are mainly industrial and 
commercial, we think it would be more convenient to transfer them to 
the Departments of Industries. So far as the technical aspect of the 
administration of the Act is concerned, these departments are also 
likely to be better equipped to dealwith it. The transfer of the aebninis- 
tration of the Act to the Department of Industries would render desirable 
an amendment of section 63 (1) (fl) of the Act. 
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Patents. 


230. India is not a member of the International Convention, and 
in this respect stands in a different position from most of the British 
dominions. The subject was discussed at the time of the passing of the 
Patent Act of 1911, but the refusal of India to register trade marks 
precluded her from joming the Convention. Any person who has applied 
for a patent in a country which is a member of the International Con- 
vention is entitled to protection in priority to other applicants in all 
other States of the Union, if he applies within one year from the date 
of his first application. An Indian inventor secures no such protection. 
On the other hand, a foreign inventor desiring to obtain protection in 
India must apply for patent in India before publication in India, and 
is protected from the date of his application in India. Some witnesses 
have represented that Indian inventors are at a disadvantage on this 
account, but, though this possibly may be true in rare instances, the 
country generally is not. The number of patents applied for in respect 
of inventions originating in India is very small compared with that in 
respect of foreign inventions, and a much larger proportion of the patents 
granted in this country to local inventors are allowed to lapse as being 
of no value. 

From 1893 to 1915 inclusive, the annual average number of appli- 


cations for patents in India was — 

From Indians . . . . . . . . 53 

From other residents in India .... . . 133 

Fj'om foreigners . . . . . . . . 360 

Total . 548 


It would, therefore, appear that it is more to the advantage of India 
to avoid the acquisition of rights in India by foreign inventors than for 
Indian or Anglo-Indian inventors to obtain such rights elsewhere. 
Undoubtedly the majority of Indian patents are acquired for the pur- 
pose of preventing unlicensed import into India of articles patented 
abroad. The grant of such patents is obviously in many respects to the 
advantage of India, and the interest of the user and of the intending 
manufacturer in, India are sufficiently protected if the law adequately 
provides for compulsory licenses or revocation in case where the reason- 
able requirements of the public are not satisfied or where the patent is 
worked outside British India. The provisions of the existing Act . in 
these respects appear to be sufficient, and the Indian patent law seems 
to be well suited to the needs of the country. 

On the other hand, there is a growing body of opinion that it is 
desirable to consolidate the patent law throughout the British Umpire, 
and, if this developes further, it will be a question whether India would 
not derive gi’eafcer advantage from uniformity with other British domi- 
nions than she enjoys in her present somewhat isolated position. The 
number of applications shown in the records of the Indian Patent Office 



is still small, tlie totals in 1912 and 1913 being 678 and 705, respectively,, 
of wMcli 508 were of foreign origin in eacb. year. The fees for the gra.nt 
and renewal of patents are much less than in the United Kingdom. 
Thus in India, the initial fee is Rs. 40, in the United Kingdom £5 ; and 
the total cost of protection for 14, years in India is Rs. 790, and in the 
United Kingdom £100. 

Registration o£ Trade Marks, 

231. The subject of the registration of trade marks was brought 
before ns once or twice, but was never strongly pressed. On the not 
infrequent occasions when the subject has been discussed departmentaliy 
and by Chambers of Commerce, it has been generally considered that 
registration of trade marks, as it exists in the United Kingdom and in 
many other countries, is not desirable in India, though the Burma 
Chamber of Commerce put forward the opinion that legislation is neces- 
sary. 

have given very careful consideration to the arguments used, 
and agree with the majority of the Chambers of Commerce in consi- 
dering that the establishment of a system of registration ^vould seri- 
ously disturb existing rights of user both between firms in India and, 
if Ml advantage of the proposal is to be obtained, between firms in 
India and firms abroad. The difficulties so created would be far greater 
in our opinion than the slight inconveniences experienced by owners 
of marks in maintaining their rights thereto. 

Registration of Partnerships^ 

232. The vexed question whether registration of partnerships should 

.. be made compulsory has been many times 
under the consideration of the Government of 
India within the past 50 years. The last 
occasion was in 1908, when the Bengal and Bombay Chambers of Com- 
merce both prepared draft bills- dealing with the subject ; but their 
drafts were irreconcilable, and Governmejit considered that the pro- 
posals did not afford a basis for .legislation. 

During our tour we recorded the opinions of many witnesses on the 
subject ; most of them favoured compulsory registration, should it 
prove to be practicable, but some, especially amongst our Indian wit- 
nesses, feared tliat the prevalence in Indian businesses of the Hindu 
|oint family system would be found an insuperable obstacle, Mr. E. 
L. Mitter, a leading barrister of the Calcutta High Court, has made 
some valuable suggestions* which, we think should go some way to 
remove this difficulty ; these he developed further when he appeored 
before iis to give oral evidence' in support of his written statement, 
and he also gave us to understand that the leaders of the Calcutta Bar 
generally were in substantial agreement with his views. Mr. M'itter’s 

* Minutes o| Evideiico — ^Vol. V. , • 
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proposals . practically treat a Hmdu joint family as a single partner, 
and provide for tlie eompnlsory registration of all contractual partner- 
ships. So long as the business is a purely joint family "business, ■udtb 
no stranger in it, registration would not be necessary, but directly a 
stranger is introduced into the business, the partnership would become 
contractual, the contracting parties being the joint family as a unit oii 
tbe one side, and the stranger on the other. Registration would 
tlicn become necessary, and the joint family would be registered in the 
name of the harta or bead of it, whose declaration would bind all the. 
family. Mr. Mitter considers that registration should be made com- 
pulsory in the case of future partnerships .only, and would leave to 
e::isting concerns the option of registering or not as they may desire, 
his argument being that, as all partnerships have to be renewed when 
the terms are changed, or a partner dies, compuisor 5 r registration would 
become universal within a generation. 

The other chief obstacles in the past to the introduction of compul- 
sory registration have been, first, the difficulty of excluding, and the 
hardship of including, small paitnerships, of which there must he many 
thousands among petty shop-keepers and traders in ail parts of the 
country, and, second, the difficulty of applying registration to transitory 
or single-venture partnerships, which are said to be common on the 
Bombay side. We see no reason why either small or single- venture 
partnerships should be exempted from the provisions of any legislation 
that may he found practicable ; for to the former the analogy of custom 
in petty transactions in land would apply, and, as Mr. Mitter points 
out, these are habitually registered without any trouble and at a very 
trifling cost ; and the latter should he, and are, governed by the law 
which regiilates partnerships. To meet in part these suggested diffi- 
culties, it has been proposed that a compulsory Registration Act, if 
introduced, should run at first in the Presidency towns only ; hut we 
see no need for this restriction, 

233. Looking at the matter in its purely business aspect, it appears 
to us that throughout the main stunihling- 
Kecommendagns^of the compulsory registration has 

been the Hindu joint family system, and that 
the difficulties in this regard would to a great extent disappear, if 
Mr. Mitter’s proposals were adopted ; they have at any rate the two 
great advantages that a joint family can he registered as a single entity, 
and that it would be difficult for a person to deceive third parties hy 
pretending that he was a partner, when in fact he was not or vice verm. 
We, therefore, consider that Government should take an early oppor- 
tunit37- of examining the whole question thoroughly with a view to 
legislation, and in so doing should invoke the assistance of the leading 
iioii-official lawyers in the chief business centres ; for we believe that 
few among minor measures would do more to deveiope confidence and 
promote business relationship between Indian firms and their consti- 
tuents abroad, and especially between European and Indian firms in 
: this country. 
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We do not consider any system of optional registration in the least 
likely to achieve the desired results. 

Registration ol Business Karnes. 

234. It has been urged upon us in some quarters, especially hy Trades 
Associations, whose members have jrroba’bly sufl’ei'cd most iVoni tlio 
absence of it, that we should recommend legislation on the same lines 
as that recently enacted in the United Kingdom under war conditions, 
to enforce the registration of business names. This is. Iiowover, a 
question on which comparatively little evidence has boon forthcoming, 
and we do not, therefore, feel justified in making any reconiineiidatiom 



CHAPTER XVI. 


The Welfare of Factory Labour. 


235. Indian labour in organised industries is much less eflicient than 

the corresponding classes of labour in western 
iatiir© of protelem. countries ; and there is evidence to show that 
in many cases it does not produce as cheaply as western labour in spite 
of its lower wages. It is true that inferior physique and tropical condi- 
tions contribute to this state of affairs ; but there is grave reaso]i to. 
believe that the former is to some extent the result of preventible disease, 
whilst other causes, which are even more obviously remediable, are 
factors that unnecessarily increase the difficulties of our labour problem. 

All authorities who are qualified to speak on the subject agree that 
Indian labour is content with a very low standard of comfort. Tliis 
secured, the Indian workman, speaking generally, takes advantage of the 
greater earning power given to him by increased wages to do less work, 
and shows no desire to earn more money by working more regularly 
or by improving his own efficiency. In the case of Bombay, witnesses 
have stated that since the ten per cent, rise in the wages of mill opera- 
tives given during the rains of 1917, there has been an actual falling off 
in output. 

236. There is substantial agreement between the best informed wit- 
nesses that the remedies for this state of affairs are a rise in the standard 
of comfort and an improvement in pubHc health. These ends can be 
attained only by education, improved housing and a general policy of 
betterment, in wffiich an organisation for the care of public health must 
play a prominent part. If the children of workers are provided with 
education under tolerable conditions of life, a new generation of workers 
wdll grow' up, who will learn 'to regard mill work as their fixed occupation. 
Better housing is a most urgent necessity, especially in the large con- 
gested industrial cities. Facilities for healthy amusement, shorter hours 
of \vork (though a reduction of these may for a time decrease output), 
and other measures for economic betterment, such as cheap shops for 
the sale of articles required by the mill hands, and co-operative societies, 
are almost equally important. The conditions under which industrial 
operatives live and work in this country ought, if efficiency be aimed at, 
to apjnoximate, as nearly as circumstances permit, to those of teiu- 
perato climates. Continuous factory work in the tropics is, at cerfain 
seasons of the year, far more trying than similar work in nortluMai 
countries. The needs of domestic sanitation in large towms are mere 
pressing. The problem, not only on moral grounds, but also lor 
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6C011011HC reasons, musu ue soiveu wiujli i/ne leasu avuxuaoie ueiay, ii one 
existing and future industries of India are to hold their own against the 
ever-growing eomx3etition, which will be still fiercer after the war. No 
industrial edifice can be permanent, which is built on such unsound 
foundations as those alforded by Indian labour under its prcsout condi- 
tions. . 

On the other hand, the margin which the efficiency of the liidiau, mill 
hand loaves for improvement is so great that, if the problem be succoss- 
fuliy soh^ed, the advantage to Indian industry should be very marked. 

237. The question of the education of children employed in factories 
was under the consideration of the Govern! lie at 
EdusailoR ©f faetoiy Ixefcween tlie years 1915 and 1917. 

ci ren« Children between the ages of 9 and 14, generally 

known as half-timers, are employed in mills for six hours a day, and the 
Bombay Government proposed, after discussion with representatives 
of the mill-owners, to take powers, by rules under the factories Act, 
to split the shift into two three-hour periods, and to compel factory 
owners to provide educational facilities for children in the interval. 
The proposal was criticised extensively on the ground that children 
might be induced by their parents or by jobbers to work in the mill 
itself between the shifts, a practice which it would be very difficult 
for inspectors to prevent, and because it was doubted whether a 
system which involved retaining the children in the mill compound for 
nine hours, even if three of them were to be passed in the mill school, 
was in itself desirable. The Buckingham and Carnatic Mills in Madras, 
it may be noted, keep to the six-hours shift, and educate those of the 
children who choose to come to school, after the earlier and before the 
later shift, the whole of the children working in the mill being employed 
in two six-hour shifts. This voluntary system has been a success, 
and has attracted a large proportion of the children employed. But 
the labour in these mills is not recruited by contractors ; there are 
practically no rival mills in the neighbourhood ; the workers are excep-, 
tionally well controlled, and special arrangements are made for the 
comfort of the children. It is too much to hope that, where these 
conditions do not exist, the same results will be attained. 

But an indirect method, such as splitting the shifts, or indeed any 
procedure b}?- way of amendment of tlie Factories Act, seems to us illo- 
gical. The fii’st thing to do is to introduce compulsory education in 
areas where this is feasible, applicable to all classes of childroii and noli 
merely to those employed in factories. Any consequential amondinent of 
the Factories Act may then be considered. We note that in Deccmlicr 
1917 an Act was passed by the Bombay Legislative Council, empov/ering 
municipalities (other than that of Bombay) to declare the education of 
children between the ages of 6 and 11 years compulsory subject to cer- 
tain safeguards, and to raise funds to meet tlie necessary expenditure. 
In the debate on the bill, the effect of the proposed legislation on the 
employment of children, especially in factories, was discussed ; end tlio 
conclusion reached 'was embodied in section 11 of the Act. Tliis Ims 
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the result of leaving it to he decided, in the finst place by the school 
committee and in the next by the magistrate before whom a case is 
brought, whether the employment of a child is of sncli a nature as to 
interfere with its efficient instruction. The working of the Act will 
doubtless shov; whether any further and more direct form of restriction 
on the emplo 3 mient of children in factories or elsewhere is desirable. 

238. 1)1 considering the important question of the housing of work- 
men, we find widely diiterent conditions pre- 
in varioiis parts of the oountiy. Wieie 
factories have oeen established at a distance 
from towns, the labourers are often housed in surrounding villages in 
much tlio same way as agricultural labour. ; In such cases employers 
have often found it impossible to obtain labour without providing accom- 
modation. The dwellings take the form of single-storey lines, consisting 
of single-room units, with either a verandah or, in some cases, a small 
enclosed courtyard. Here conditions approximate to those of ordinary 
village life, except that as a rule the small garden plot owned by villagers 
in many parts of India is absent. Such conditions are satisfactory, pro- 
vided that the employers enforce a few simple rules, furnish a small 
sanitary staff for scavenging purposes, and supervise closely the disposal 
of excreta and the supply of drinking water. 

The next stage of development, and consequently of congestion, is 
exemplified in cities such as Madras, Cawnpore, Nagpur and Ahmedabad 
aird in a very large proportion of the industrial areas round Calcutta. 
Here land is far cheaper than in the cities of Calcutta and Bombay, and 
a-ccommodatioii usually consists of single-storey huts in groups known 
as hustis, erected by persons other than the owmers of the mill and rented 
by mill hands on fairly reasonable terms. In Eangoon and other parts 
of Burma seen by us, adult male labourers are accommodated f J'ee of 
rent in large barrack rooms, holding 10, 20 or 30 men each. In all 
these cases there is less comfort of the kind to which the villager is 
accustomed, and sanitation is more difficult and requires close super- 
vision, w'licther by the mill-owner or by the local authority. Even here,, 
the more enlightened factory owmer has found it advisable to provide 
accommodation on an increasing scale, recognising that, though the rent 
•wlricli he can obtain wull not pay him more than a trifling percentage on 
his outlay, the mill wdiich houses its labourers best will command the 
pick of the labour market, especially in the case of such a fluid labour 
force as that on wdiich the textile factories rely. Two of the large 
European factories in Cawnpore, twm cotton mills in BombaVj and several 
jute mills near Calcutta have folio w'ed this polic^n The last-mentioned 
are providing housing for an appreciable portion of their labour, either 
free or at a rate much below the economic rent. The accommodation 
is usually of the single-storey, or at the worst of the double-storey type, 
and is almost invariably in single-room units. These rooms are readily 
tahem u|i by the labourers, who apparently find no objection to renting 
tliem from their employers. In Ahmedabad there is a distinct niovi^- 
meut hi the same direction. In this class of areas there are twm rea-^OiLS 
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wliicli have encouraged employers to provide accommodation for their 
iaboiirers. Land is cheap relatively to its cost in the cities, an.d the miilS' 
have usually provided themselves in the first instance with large com- 
pounds, or, if this is not the case, no prohibitive expense is lilcely to be 
entailed in acquiring sufficient site-room. In the next place, the mills 
are not, as a rule, so closely grouped together that labourers accom- 
modated in buildings belonging to one mill find it easy to go and work 
in another. Thus, the employer wiio incurs expeiiditui'e in liousing his 
lalionr can be reasonably sure, in most cases, that that labour will con- 
tinue to work in his mill ; in Bombay this does not hold good, as will be 
seen later. Those employers Aviio are sufiiciently enlightened to pro Add e 
housing for their Avorkmeii employ expert advice as a rule, and are ready 
enongh to consider recent ideas in regard to the design and lay-out oi 
Mclus trial dAvellings. 

239. Great difficulty, hoAvever, is experienced in some cases in obtain- 
ing a clear title to the land and in coming to 
peneral proposals terms with the numerous small interests held 

ifig ousmg^^o^^ in us ria various classes of individual OAViiers 

and tenants. We have indicated the difficulties 
that exist and our proposals for meeting them in Chapter XIll but, as 
there indicated, we AAmuld go further in the case of land required bond 
■fide for the housing of labour, than in that of sites for directly profit- 
making industrial purposes. In the former case, under certain conditions, 
Ave would siipport compulsory acquisition, at the expense of the employer 
as a general rule, provided that it is clearly proved to the satisfaction 
of Government that the proposed area is the most suitable that can be 
obtained, having regard to any interests of importance that may ’be 
affected by accjuisition. Due safeguards must, of course, be provided 
against the conversion of the land to other uses AAdthoiit the consent of 
Government, and the buildings to be erected must be of a ty|)e appro v(vl 
by the local sanitary authorities. We propose also an alternative foi'm 
of assistance where it is desirable to accelerate unduly sIoav progr<'ss in 
housing or to avert thi:eatened congestion. The land might be acquired 
at the cost of Government or of the local authorities conccnied and leesed 
by them to the employer, either at a rate which Avill ])ay off its cost over 
a term of years and leave it the property of the employer, or on ordinary 
long leasehold terms. The land in such cases aaoII aiTord ample security 
for the outlay. Local authorities should also be encourage(l, or, where 
necessary, created, to ensure the dcA’-eiopment and lay-out of growing; 
industrial areas on suitable lines, as well as to supervise sanitation. 
This will greatly assist employers, AA’ho can only exercise authority in 
this respect OA^er the land in their own possession and often experience 
serious trouble owing to the condition prevailing in ad;joining areas. 
The ontbreii.k of plague or cholera in an unregulated husti adjoisiing a 
carefully managed and laid-ont settlement is a most serious meinuu; t«‘- 
the settlement itself. Local authorities should also be given iiowcr (:(> 
declare that certain areas may be closed to industries, either geiicraliy 
or of particular kinds. 



Special Proposals ior Bombay. 

240. We should have considered the above recommendations, to- 

gether with those in Chapter XIII sufficient to- 
of Gify*” meet the situation throughout India generally, 

assuming that the various local authorities 
follow the policy of improving sanitation and housing in congested 
quarters, and take care that adequate space is laid out, ox, where neces- 
sary, acquired beforehand, for industrial areas. But in the case oi 
Bombay the existing congestion and the difficulties in the way of better- 
ment are unique in India, and, though many proposals have been con- 
sidered for dealing with them, no really practical steps have so far been 
taken, and special measures are obviously needed. We propose to deal 
at some length with the position in this city, both for the above reasons, 
and because Bombay is only, after all, an example of what continued 
neglect may produce elsewhere, though perhaps not on such an aggra- 
vated scale. Difficulties of a similar nature are beginning to make their 
appearance in other cities, e.g., Calcutta and Cawnpore, and the principles' 
which we shall endeavour to lay down and the measures which , we shali- 
propose in the case of Bombay will serve to some extent as amplifications^ 
of our foregoing proposals, for adoption elsewhere if necessary. 

In our description of Bombay in Chapter II, we have given an account 
of the labouring classes, the sources from which they are recruited, and 
the nature of their employment. We may, however, draw attention to 
the fact that mill operatives do not by any means constitute the entire 
labouring population of .Bombay. Dock and godown labourers, employes 
of the railways and public bodies, and cooly labour generally live under' 
precisely the same conditions, and it would be unfair and useless to- 
confine our discussion solely to the textile operatives. 

241. Much has been written about the housing of the Bombay 

labourer, and, though the worst is very bad, it 
necessary to point out that there has been a 
Bombay Gity, good deal of exaggeration of the extent of the 

overcrowding and of the proportion which the- 
buildings of the worst type bear to the total number. We visited a 
number of workmen’s dwellings, usually known as chawls, under the 
guidance of officials, mill-owners, and private persons interested in the 
improvement of the conditions of the working classes. We recorded a 
considerable body of evidence from all sources, official and otherwise. 
The existing state of affairs appears to be somewhat as follows. 

The worst type of chawl consists of a two-, three-, or four-storeyed 
building, with single-room miits either placed back to back or separated 
by a narrow gulley two or three feet wide, usually traversed by an open 
drain. The rooms, especially those on the ground floor, are often pitch 
dark and possess very little in the way of windows ; and even the small 
openings which exist are closed by the inhabitants in their desire to secure 
privacy and to avoid the imaginary evils of ventilation. The ground 
floors are usually damp owing to an insufficient plinth ; the courtyardf-: 
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between the buildings are most undesirably narrow and, therefore, 
receive insiiffioient snn and air. They are also very dirty. Water 
arrangements are insufficient and latrine accommodation is bad, though 
the latter is being steadily improved. A most insanitary smell hangs 
round these buildings. The rents vary according to tlie value of the 
ground, which lies between Es. 5 and Ks. 30 a, square yard. The 
monthly rent per room is from Es. 3 to Es. 7, and the rooms themselves 
■are usually about lO'XlO', with a small verandah inmost cases, Tlie 
share of this rent paid by a particular individual or family is not liigli in 
proportion to wages, but even so, the standard of comfort is so low that 
the overcro-wdiiig entailed by taking in boarders or lodgers is readily 
tolerated for the sake of the contribution to the rent received from them. 
Villagers, it must be remembered, seldom pay actual house rent, and it 
is not natural to 'workers belonging to this class to look on such payments 
as a just and necessary form of expenditure. Owing to the fact that, 
on the one hand, the original tenant very commonly takes in boarders or 
lodgers, while, on the other, the wage-earning population are absent at 
work for most of the day, and a large proportion of the inhabitants 
sleep out at night during the open season, and indeed only use the rooms 
for purposes of. cooking and eating their food, it is far from easy to obtain 
a true idea of the degree of overcrowding that undoubtedly exists. We 
.saw a few cases of three families occupying a single room, and numerous 
indications of the presence of single adult lodgers in rooms occupied by 
one or two families. But it is necessary to avoid exaggeration and to 
take into account the mitigating factors indicated above, such as the 
habit, which many of the occupants have, of sleeping out of doors. 
Dwellers in chawls possess a better outfit of cooking utensils than the 
•average village agriculturist, and, though their clothing is usually dirty, 
they have plenty of garments of quite reasonable quality. They also 
•appear to have an ample sufficiency of food, judging by the amount 
that is thrown away. 

242. The chawls of the worst type do not, it would appear, constitute 
more than ten per cent, of the whole, although many of the remainder 
are distinctly insanitary. In the better class of labourers’ chawls, 
especially those built by the Municipality and the Improvement Trust, 
conditions are of course dilferent. There is more space bct\Yeen the 
buildings, there are more openings for light and ventilation, wider pass- 
ages, and a more liberal provision of windo'ws. Sanitary and water 
arrangements are generally suitable, although not in all cases on a suffi- 
cient scale. But it is very doubtful whether, even under Municipal or 
Improvement Trust ra.aiiagement, overcrowding can be prevented, owing 
to the inveterate habit of the tenants of adding to their income by taking 
in lodgers. The verandahs, in which the members of the family bathe 
and dress, are easily overlooked from surrounding buildings, a-nxl, to 
secure privacy as well as to avoid draughts or rain, the inhabitajits* 
usually enclose them with matting or sacking. It has apparently jxroved 
impossihlc to prevent the tenants from disposing of rubbisli ])y throwing 
it down from the upper floors. This practice, in spite of the e.fIo]^ts made 
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to keep the courtyards clean, leads to the presence of a large number of 
flies and adds to the unpleasant odour which seems to prevail in most 
labourers’ chawls. We are of opinion* that the siagle-storey line is, as 
■ a type, superior to the three- or four-storeyed chawl, and have no doubt 
that the ideal to be aimed at is a single-storey, or at the most double- 
storejn building with courtyards or, if possible, double-room units ; and 
in any case ample space round the buildings. That such an. ideal is 
impossible of general fulfilment in the congested areas of the south and 
centre of the Island, we readily admit. But we strongly support the con- 
clusion reached by the Bombay Development Committee in 1914, that- 
the north-east of Bombay Island and the south-east of the neighbouring 
islajid of Salsette should be accepted as the main future site for new 
factories and for the industrial settlements required by them and by- 
existing mdustries. 

243. The distribution of existuag mills on the island of Bombay is as 

follows. There are comparatively small groups 
oca ion 0 e mi s. mills in Colaba, at Sewxi and Tardeo, with one 
or two mills in the neighbourhood of Mahim. But by far the greater 
number of the mills are concentrated between Worli and Chinchpokli. 
Some outlying mills, and one or two even in the more congested areas, 
possess sufficiently large compounds to permit of the erection of work- 
men’s dwellings on land already m their ownership, or can find land at a 
reasonable price in their immediate viemity. But even so, there is nO' 
practicable means of secnriiig that the labourer so housed will work 
lor the mill which has provided hhn with housing, owing to the immediate 
proximity of other mills, the capriciousness of the mill labourer, and the 
practice of recruiting mill hands through the semi-independent agency of 
job|3ers. Striking instances of this were brought to our notice in the case 
of two mills, where only 57 per cent, of persons using the accommodation 
provided by the mills worked in those mills. These facts will be found 
important in fixing the responsibility for the housing of labour. 

244. The Bombay Improvement Trust is the body which at present 

discharges the duty, so far as it devolves on the 
Til® Bouitey^lmprovement jQcal authorities, of providing accommodation 
for the poorer classes.. In the course of efiectiiig 
improvements it has dishonsed about 72,000 persons, of whom 63,000' 
have been provided with accommodation, mainly bj)' lessees of the Trust. 
The Trust itself has provided 4,630 rooms in permanent and 953 rooms 
ill semi-permanent chawls. The total average population of these was 
18,247. The rent varies from Es. 3-4 to Es. 5 per room. The average- 
capital cost of land and buildings per adult housed in permanent chawls 
was.Rs. 286. ' , 

The Trust, after completing the programme of road improvements 
laid down for it by the Bombay Government in 1909, is, it is stated on 
page 35 of its annual report for the year 1916-16, in a position to take up 
the erection of chawls and the improvement of slum property in new 
schemes of an unprofitable nature, provided that the aggregate loss on 
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sucli soliemes, as expressed in terms of present value, does not exceed 
Rs. 122 laldis! 

.Suggested sclwmss fer deal- 245. We had before us the following 
ing with congestiGii in 

Bsmlsay Cittf. schemes 


(1) The Improvement Trust scheme, which offers an einplover the 
option, on payment of a deposit of 20 per cent, of the total estimated 
■cost, of .’having la]i.d, if necessary, acquired and buildings erected for 
him by the Trust, on its standard plans. The buildings are then made 
over to the employer on lease for 28 years, the annual payments bciiig 
freed at a sum which, together with the initial deposit, is snflicient to 
pay interest and sinking fund charges, with the result that, after the 
cad of the period, the building becomes the property of the employer. 
Though this experiment was started in 1913, only one mill has so f;i.r 
av^ailed itself of the scheme. Under pre-war conditions the estimated 
.cost was Es, 700 a room. Under war conditions, this figure rose to 
Rs. 972 ; and it may be a long time before the cost of building in Bombay 
returns to normal figures. Taking Rs. 972 per room as a basis, with 
cost of management and maintenance and 6 per cent, on capital cost to 
cover interest and sinking fund charges, the rent would work out at 
,Rs. 7 a room. This figure should be reduced by the amount of sinking 
;fund charges, which come to 2 per cent. y but even so, the resulting rent 
;is a high one, and will probably be paid only at the cost of overcrowding. 
The general inability of the mill-owner to make certain of his building 
being occupied by his own mill hands only, and the high cost of con- 
struction, involving high rents, probably account for the fact that the 
proposals have so far failed to prove attractive. 

The scheme is, in our oj)iniou, good so far as it goes, but does not 
seem likely to afford a solution of the problem without other measmes 
of a wider scope, which we shall propose below. The Bnprovemont 
Trust scheme might, we think, be continued fan fassu with these. 

(2) Anoilier proposal was put forward on the following lines. The 
land should be acquired at the cost of Gk>vernment in suitable areas 
adjacent to the different^ groups of mills. The buildings should be 
erected by the Improvement Trust, and should accommodate all the 
single adults and (eventually) two-thirds of the families employed. The 
buildings for the former class should be let at an economic rent to chawl- 
Jceepers, under the joint supervision of the Municipality and the Bnprove- 
■ment Trust ; the others to the families direct, the mill-o^\'ners cojitri- 
buting Re. 1 per month per room towards the rent. Recreation grounds, 
schools, creches and dispensaries should be erected by the Mimieipalit}^ 
.in the neighbourhood of these tenements. 

This scheme has the merits of recognising the responsibility of em- 
ployers and the difficulty of inducing operatives to pay an e(?o.n.omic 
-rent under the conditions now existing in Bombay. JRit the basis on 
which the co-operation of employers is to be obtained seems to us too 
narrow to obtain the desired ends. ' 
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24G, Tlie question wlietlier employers should or should not be coni" 
pelled individually to house their own labour 

arisen in an acute form in Bombay; and 
«®mpuisi©ii to employe*®. , . i i- ■ . t • . i . 

we have, therefore, entered into a somewhat 

prolonged discussion of the relevant factors. The Bombay Development 
Committee in their report proposed that ' mill-owners ’ should be com- 
pelled to take advantage of the Improvement Trust scheme, though 
their assertion of the principle that employes should be housed close to 
the factory or within easy reach of it, would make it appear that they 
contemplated the erection of the undesirable three- and four-storeyed 
chawls. As against the prmciple of individual compulsion, there is, first, 
bile fact that, so far as wm have been able to discover, in no country have 
employers been compelled by law to house their labour. : In reply to this 
it is urged that Indian labour is weak and unorganised, and bad housing 
conditions in a tropical country are more harmful than in temperate 
climates. But Indian industrialists, in spite of the large profits which 
they have in many cases been enabled to earn under war conditions, are 
in a less strong position than their western competitors, both in respect 
of accumulated resources and financial facilities, and owing to the lack 
of traditional skill among their operatives and to the absence of a com- 
petent supervising class. To impose on individual concerns what must in 
many cases be a heavy financial handicap, would be undesirable and 
unjust. This burden would fall very unevenly on different mills, accord- 
ing to the financial position of each concern and the cost at which laiid, 
for housing would be available in each case. Th§re is the added objection 
that, in Bombay at any rate, where the case foi: compulsion is the 
strongest, it would be impossible, as already pointed out, for employers, if 
compelled to avssume responsibility for housing their labour, to ensure, 
without an impracticable degree of interference, that the accommodation 
so provided is used only by their own employes. It would be manifestly 
unjust to employers to compel them to build houses for their labour, 
unless that labour was equally bound to occupy them. Again, it would 
be most unfair to limit, compulsion solely to mill-owners, while not en- 
forcing a similar obligation on the employers of other classes of labour, 
and a difficulty would be found in applying it to smaller employers, or 
in deciding where the line should be drawn. Finally, there are objections, 
from the labourer’s own point of view, to the creation of a general system 
of landlord- employers, wffiich would tend to keep labour too dependent 
on the latter. This position cannot always be avoided, but it should 
not be the object of our policy. Though, as we have stated, we are 
opposed to the principle of enforcing responsibility on employers by 
compelling private industrial concerns to house them own labour, we 
fully recognise this responsibility, and shall propose means for effecting 
its enforcement collectively, and with a consequent lightening of the 
burden by distributing it over a wide basis. 

247. We have recently seen proposals of the Bihar and Orissa, Gov- 
ernment for compelling coal-mine owners to house their own labour. 
But here circumstances are very different. The population of a coal 
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field is not an administrative unit like that of a large city, with a diver- 
sity of liveiilioods but a common interest in- the success and prosperity 
of all of them. The entire income of the coal fields is derived from, the 
coal and. therefore, from the coal-raising concerns. The income-earning 
power and prosperity of Bombay, on the other hand, are by no means 
entirely dependent on industries. The Municipality of Bombay is a 
body which represents, and can reach with its taxatio.n all classes of tlio 
community ; and it has a well-established entity of its owii. Where, 
as in the coal fields, such an organisation does not exist, it may bo neces- 
sary to throw on individual owners the responsibi],ity for housing -fheii? 
labour, a responsibility which, owing to the natural conditions of mining,, 
is nsualiy accepted by owners in actual practice. We think, therefore, 
that proposals regarding a coal field are scarcely a precedent for the im- 
position on individual employers of the duty of compulsory housing in a 
big city. 

248. Before putting forward our suggestions as to the lines on which 

the present state of industrial housing may ])e 
Responsibility for the fitian- improved in Bombay, we thinlc it necessary, in 
oing of view of the suggestions for Government assist- 

ance that have been put forward, to discuss 
briefly the degree of responsibility attacliing to t!ie va,rions public 
authorities that may conceivably be called upon to contribute. We 
would, in the first place, point out that, tliough. the ecom^mic area whick 
exports through Bombay is interested in having a. good market for its 
raw products, especially cotton, and in tlie existeiic(3 of adequate faci- 
lities for their transport by laud and sea, it is not concerned w-itl.), th.e 
question vrhether tlie raw product is manufactured in Bombay city or 
elsewhere. Indeed, it may be argued tliat, from tliis point of view, the 
general interest of the area concei-Mied will be best served l\y the encour- 
agement of the existing tendency to establish mills in various localities 
up country, such as Ahmedabad, Sholapur, and Indore. On tlie otlier 
hand, the city of Bombay is directly interested in the question of housing 
its operatives. ' We consider, therefore, that the largest share in the cost 
must necessarily fall on the city of Bombay, as re])rcsented l.»y its Muni- 
cipality and Improvement Trust, but we think that the importance of 
Bombay, both, as a city and as a port, warrants some measure of iissist- 
ance from the Local Government. . The co-operation of employers is 
also necessary, and we shall indicate below the manner in which Wii 
think it should he secured. 

249. In framing our proposals dealing with the housing question ii. 

Bombay, w^e have to keep in mind two iioints 
SSniflSfyoS avoidance o! torJ con- 

gesBon, and secondly, the ainohoration oi; tiie 
existing state of afiairs. On the first point, we generally sup].Kn.*t the 
rceoramendation of the Bombay Development Committee. "We cojisider 
that no industrial concerns should be started in the future;, exc(;pt in 
the north.-east of the island of Bombay or in south-ca, stern Salsette, 
without the sanction of the Municipality, which should be withheld in 
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cases wliere tlic location of the proposed industry is likely to produce 
congestion, or is otherwise unsuitable ; and that an adequate scheme of 
drainage and \s’'ate,r supply should be put in hand to pro.pa.re the areas 
set aside lor devolopmont, not only for industries but foi? industrial 
housing, xiny industry wliich may start in the northern area will pr(.)li- 
a])ly hiive to provide its own housing ; and the requisite powers, including 
tlie power to determine whether or not a certain class of indu.stry may ]je 
admitted to certain sites, should he taken by the local authorities, to 
ensure the developinent of the settlement on proper lines aud to prevent 
tlie formation of slums or insanitary hudii^. 

250. Eonthay is peculiarly unfortunate in. having the main work'shops 
of two large railways situated actna.lly in the city, a state of affairs whieli 
exists in no other large town in India, and certainly slionld not he allowed 
to continue in Bombay any longer than can be helped, or 1)0 repead.ed 
elsewhere. The railway companies should, therefore, he induced., as 
much in their own interests as in those of the general public of Bombay, 
to locate tlieir new shops, the building of which cannot bo long delayed, 
at a reasonable distance from the city, even further afudd than ihe in- 

d. nstrial area proposed above, if possible ; and should jmwidi' lionsing 
for their labour in fiUn. No railway, (dov(Tniiu‘nt deparl inont, or public, 
body should depend for the housing of its labour on notoriously i-ongysttnl 
areas, whether in Bombay or (dsewhere. Housing of a. suiialdti t,y|K‘ 
should be provided, and, whi'ni praetieahhn in Ihe northern indusi.rial 
area. Improved mca.ns of commnniealion, iiiclnding the ehudrilicatinii 
of submban railways Jind tlu' extension of ihe tra.ni way syslenu will in 
any' case he required ; and, these, will lu'lp to imhie(‘ an increasing ])r(i- 
portion of the working po]uila.tion to ,set>k ae<;omino(la.i.!on in llu* ni'V/ 
industrial subuib. 

251. With regal’d to industries already loc.aled in the ciiy, i hi' e.icistiu;-; 
position must be, accepted as a ha, sis, but tin' eonditions ran and slionld 
be considerably improved, ,'\ dellnite ,st,a,n(la,rd for indu.stria.! dwidling;, 
should he determined, aud a programme of building worhesl mit mn! 
taken up at the expense of the local authovii.ie.s, who sh<mid then mnun.-c 
ihe buildings. If the, existing resources of tiu'.se, bodie.-;, tugM-flif.- wiih 
,sneh assistance as the .Loca.l (hjvm’nment may he. a, hie to spn.re, s.rc noi 
suhieient for tin’s purpose, tlieii furtlicr taxaihm should he. imposed in 
such a way as to fall riuihily on th,e employers, xvhose m-opnrntion nia\ 
most suitably be obtained in, this .form. Due aiuaunit. shoiiltl he. Inlcmi 
in this event of ca,sc.s where omj'doyers have a.h'ead\ nia.dt* .‘ideqiiiUa 
arrangements for the liousing of tlu'ir lahonr. 

We recognise tha,t the outlay involved will he verv hea,v\' ; hut 
though ive think it inadvisable to .‘ittempt any <-stima,te„ w*- do nm' emi 
sider that the cost will reach an impossihh^ figure. Tim dcla\', vvlm-U 
has fi]re.ad.y lieen allowed to occur, ha.s grea.tly ine.ie.mtH! I Im imat c 
whii-ii would I'.ave .sunieod a, few yn^am ago, a,nd it .'•um-iu,. !;urh- ccj.n.n 
tliast further hesita.iion will make ni.atiers a, g.re.a.t d'‘.il u<tr <‘. Ito- 

e. very rmi.son, therefore. a.ction should he h-doni :i,(. ottee. 
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General Measures. 

252. We have received evidence in one or two provinces on tlic subject 
of factory hours. It was generally agreed that 
Fafitsrs' heurs. loiter away much of the time during 

which they are nominally at work, one or two prominent factory owners 
stating that the operatives did not actually work for more tlian 8 hours 
out of the 12 at present permitted by the factory law. Some witnesses 
said that, if the hours were reduced, workmen would still waste so much 
time as seriously to reduce the present rate of production. Others 
seemed to favour a ten-honr day, but were afraid that it would lead 
temporarily at any rate, to some reduction of output, which might 
handicap Indian mills as against foreign competitors. The present 
factory hours were laid down after prolonged consideration and after an 
enquiry by a Oommission, appointed for the special purpose of examining 
the conditions under which factory labour worked and of devising suit- 
able legislation. We are, tlierefore, hardly in a position to make any 
definite recommendation regarding the hours of employment, a question 
which requires far more detailed consideration than we have been able 
to give to it, but deserves, we think, furtlier exainiTiation. In other 
countries it has been found that a reduction of the number of hours 
spent inside the factory has been possible, consistently with the employ- 
ment of the machinery for a longer time by means of the shift system,, 
and that shorter factory hours have exercised an important effect in 
the direction of improving the standard of living of factory hands, and 
have helped in diminishing the congestion of labourers’ dwellings, by 
giving time for employes to come in from areas situated at a little dis- 
tance from their work. But further enquiry is neces.sary to ascertain 
how far such measures are possible in India ; and wc recognise tliat, in 
any case, until the workers have learned how to use a longer period of 
leisure more advant/ageously, such a concession may 3iot ])e an unmixod 
benefit. 

253. Wc desire to draw special attention to a note (Appendix L) pre- 
pared by the Sanitary Commissioner with the 
Government of India on the efiect which the 
improvement of public health may have on 
industrial devclopincnt. He has, in our opinion, given good reasons for 
a belief that, with a proper organisation for the care of public health, 
the efficiency of our labour force, especially in the case of organised 
industries, could be definitely and substantially increased. His note, 
wc tliink, also gives ground for belief, that the conditions und.er which 
industrial labour lives in India can be made far more liealthy and, there- 
fore, more attractive. The fact that wc received so little direct evidence 
on this important subject is a striking testimony to the geiieral ignorance 
of the serious effect which various forms of preventible disease c^xert on 
the effioieiioy of Indian labour. The question of jrnblio health is, we. 
fully recognise, one on which much can be said from a f;ir wider point 
of view than from the purely economic aspect in which, wo are, now regard- 
i!ig it. But we think that the presentment of the case .for action, will bo 
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iioi< tlie less forcible, if we confine, ourselves to the severely practical 
problem of the loss from preventible disease to employers and employed. 

It is clear that the improvement of the hcaltli of industrial workers 
caimot bo discussed separately from the question of public health 
generally, if o,iily for the reason that a largo proportion of Indiiwi indus- 
trial labour moves periodically from village to city and back again. The 
Sanitary Commissioner’s note indicates clearly the lines on which the 
requisite organisation for the care of public health must be formed. 
The existing evils are widespread, and can only be dealt with by an 
equally widespread organisation. Into the details of such a scheme we 
cannot enter in this report ; we have made certain specific suggestions 
to meet individual defects ; but we feel it necessary to point out here 
that we believe the effect of preventible disease on industrial labour to 
be very great, while the establislimeiit of a satisfactory organisation to 
combat it is bound to have a]ppreciable results, and may load to benefits 
beyond any thing which we can at present, estimate. 

254. Measures for the welfare of operatives in India fall under the 
„ , , heads of co-operation, the provision of open 

Genera we are wor . spaces and other facilities for recreation, medical 
attendance, and instruction by various methods and in various siibiccts. 
Steps in these directions are being taken by Government departments, 
by the more enlightened mill-owners, and by private associations like 
the Servants of India Society and the Social Service League. The neces- 
sity of providing open spaces for recreation is generally recognised ; 
medical facilities, when on the right lines, are freely resorted to by the 
labouring classes, and we would emphasise the urgency for a further 
extension of these. Co-operative work among labourers and especially 
among mill hands presents serious difficulties, owing to tlie fl.ncf,uati.iig 
nature of the population and to the lack of a common interest. But 
their indebtedness and the extent to which they are exploited by the 
shop-keepers from whom they buy their daily supplies furnisb, a very 
strong case for a special effort. Employers may give most valuable aid 
in all these directions ; and, in particular, by starting benefit and pro- 
vident funds and by the provision of compensation for injnrios, etc,, 
received by their employes, a measure which, though already taken by a 
few public-spirited industrialists, should be much more generally followed . 
Ti.ie encouragement of sports and athletics will im|)rove th(’! health of 
operatives and increase their interest in life. Finally, there are many 
subjects on which the urban worldng classes require instruction. The 
rules of health, diet, and sanitation; the care of children; the evils of 
intemperance ; all these are matters which require to be constantly 
pressed on the attention of operatives. The latter q_uestion is, in. parti- 
cular, one that afiects the standard of comfort and the efficiency of labour 
very deeply, and we feel it necessary to point out the temptations that 
the existing facilities for liquor drinking put in the way of the workmen, 
and the necessity of removing the fiquor shops as far as possible from fho 
neighbourhood of mills and factories, and of providing alternative at(ra(5- 
tions in the form of places for the sale of temperance beverages. Tji])rarje,-! 
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and reading rooms will afford means of instruction, as wcdl as of amuse- 
ment, and the same may be said of cinema displays. ■Str(3et or indoor 
lecturing is also often a useful method of imparting Icnowledge or awaken- 
ing interest. Employers might give occasional opportunities for moral 
and, religious instruction, especially where they have provided ao.eoni- 
inodation for workers in large settlements. It must be recognised, how- 
ever, that oflicial orgauisations, as at present constituted, are ill suited 
fur work of this sort, and nothing really substantial or satisfactory can 
lie accomplished witliont tlie disinterested labours of private individuals 
and associations, which, with one or two brilliant exceptions, have, 
so far, been sadly lacking. G'overument and local bodies as well as 
employers, liowever, can and should assist such efforts, botli financially 
and in other ways ; but the direct participation of official agency in 
social welfare work must wait until the civic sense lias become more 
fully developed, and we therefore think it out of ]»la('.(‘ to make definite 
sug.fi'estious. 



CHAPTER|XVn. 
Cottage Industries. 


255. One of tlie most striking features of Indian industrial life is the 
vitality of the old domestic industries, and in a 
Present fioitage pj-evious chapter we have briefly indicated tlie 

reasons for tiieir survival in the face of factory 
competition, both Indian and foreign. The instances to tlie contrary, 
however, are instructiye. The spinning of cotton by hand lia,s entirely 
disappeared. In the towns, the work of paddy pounding, wheat grind- 
ing and other laborious home industries is being more and more poriorincd 
by power-driven mills, and for social and economic reasons no one will 
regret the change. The relief of women from these household burdens 
is a stop in advance, and leaves them leisure which they may iii tlie 
future devote either to more cultured domestic occupations or to luoi'c 
productive wo)'k. The part played by woincn in cotta, ge industries in 
India includes only the less skilled operations, exccfit in Assam and 
Burma ; in those provinces they carry on the whole business of weaving, 
and in Burma they also take an important share in other skilled manu- 
factiires. 

Apart from the bonofic cut changes brought about by tJie oottou mill, 
tlie rice mill and tiic flour mill, modern industrial ciiiorpriso has left 
India in substantial possession of its cottage industries. Tlic iinport.s 
from abroad and tlie products of Indian factories have been ab.sorbed 
by the largely increased demands of the country. Nevertheless, it mast 
be admitted that tbc condition of village artisans is far fi'om satisfactory 
and that they arc, in earning capacity at any rate, in an inferior position 
to the employes in organised factories. It must be assumed that cottngo 
industries have survived because they are so far adapted to tlioir environ- 
ment. Thie artisans produce commodities which are in doioniid and tio 
far have not been displaced by factory-made goods, and they work 
under ooiiditious which they prefer to factory life. It must not be 
imagined, however, that the artisan of to-day is wholly uninfluenced 
by the iiidustrial changes of the past centmy. His methods remain, 
the same, but iii some instances he works with superior raw materials 
and ill others with better tools. The wearer has taken to mill 3 narn, 
the dyer to synthetic dyes, the brass and copper smith to sheet metal, 
the blacksmith to iron rolled in convenient sections, in each, case with 
advantage to himself from the lessened cost of production, which han 
greatly extended his market. In some districts in lower Bengal, the 
weavers use the fly-shuttle slay extensively ; and they have recently 
adopted it in large numbers in the coast- districts of tlic Madras 
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Prcrtictciioj ; wiiile it is also gradually coming into use olseAvliore. The 
tailors iiJ\an;iaLly employ sewing machines, and town artisans readily 
tak{3 to imi^rovcd tools of European or American manufacture. 

A general review of the evidence tendered to us, supplemented by 
numerous inspections in the towns and villages that -we ha,ve visited, 
confirms us in the conclusion that cottage industries are a, very important 
feature in the industrial life of India ; that they are by no means so 
primitive as they are usually depicted ; and that there is no real ground 
for belief tliat they are generally in a decadent condition. Wc have been, 
unable to obtain accurate statistics regarding the actual number of 
workers in the various cottage industries, but in every town they still 
form a large percentage of the population, and they are to be found in 
almost every village, so that their numbers are still vastly larger than 
those of the operatives employed in organised industries. 

25G. Of these cottage indusbries, the most important is hand-loom 
weaving. It is believed that between two and 
Hared-foom weaving. three million hand looms are at work in India, 
and their annual gross earnings must amount to something like fifty 
crores of rupees. Hand spinning has entirely died out ; accurate sta- 
tistics are available for the production of yarn, the output of cloth in 
Indian mills, and weaving sheds, and the imports of yarn into India ; 
and it is thus possible to ascertain how much yarn is absorbed in the 
hand-loom industry. Calculations have been made which show consider- 
able fluctuations from year to year, but, on the whole, a tendency to ah 
increased rather than to a diminished consumption. There is some 
reason to believe that weaving from coarse yarn is declining, while the 
medium and fine weavers are chiefly responsible for the increase. 

The subject has been dealt with in a separate note (Appendix I), 
based on the census figures and the returns of production and of sea- 
bonio trade. In connection with this jiote, we desire to draw attention 
to the unsatisfactory means provided by the ordinary census for the 
collection of useful occupational statistics, and to suggest the adoption 
of special enquiries for this object, which is at least as important as the 
ethnological discussions that have hitherto figured so largely in census 
reports. 

2G7. Next to hand-loom weaving, metal working is the most import- 
. ^ ant cottage industry ; but there are no moans 
e A war ms»» ascertaining accurately the numbers em- 

ployed. The goldsmiths are flourishing ; the brass and copper workers 
have undoubtedly felt the competition of imported enamelled iron ware, 
glass and crockery ; but the greater purchasing powers of tfre people 
have enabled them to absorb these domestic novelties and to substitute 
brass and copper vessels for village pottery. 

258. Sericulture based on the mulberry tree or shrub is a,n i!n|")ortant 
. cottage industry in oertain districts of Bengal 
S8ric!iflurd_ aatf silk Mysore. It also flourishes muler State 

control in Kashmir and J'ajnmu. Other forms 
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of seiioultiii.'c,, dependent on the erif tasar and nvuga silkworms, are 
widespread in Assam, Clioba Nagpur and parts of the Central Pro- 
vinces. H. Maxwell Lefroy has submitted to the Government; of 
India a very detailed report on the silk industry, which we discuss in 
Appendix G. Disease among the worms seems to be the silk grower ’s 
principal difficulty. The indigenous methods of silk reeling are crude, 
and there is a case for the establishment of central factories to deal 
with cocoons. Indian silk weavers largely use imported silk, while the 
Indian silk is exported from the country for the manufacture of velvets 
aud silk hats. The local silk is Ml of knots and loose ends, and is of 
vQij iinecpial strength. Coiiseq^uently, it gives the weaver much trouble 
to prepare it for the loom, and he prefers the more even re-roeled silk 
imported from China. 

*259. The indigenous dye industry has felt probably more than any 
other the effects of modern technical progress. 

Dyeing. When colouring matter was derived chioffy 

from vegetable sources, the processes were lengthy and laborious and the 
results uncertain ; the use of imported synthetic dyes gioatiy shortened 
and simplified the operation and gave more certain results, thus enor- 
mously reducing the cost. Many dyers had, perforce, to seek other 
means of livelihood, and the attemjits made since the war to replace the 
synthetic dyes have established the fact that vegetable dye stuff's are, 
and always must be, incapable of meeting the demands of the industry 
on its present scale, both as to quality and quantity. Further, the 
change in taste brought about by the brighter synthetic dyes renders it 
difficult to find a market for the thinner and duller, though perhaps 
more pleasing, colours of vegetable origin. 

260. The cottage industries of India are many ; some of thorn are 
peculiar to the country ; but the great majority 

found HI some form or other all over 
tects of present position. . n tj • ^ i • . i 

the world. It is needless to emphasise the 

artisans’ conservatism, lack of ambition aud present inability to appre- 
ciate a higher standard of living. They are very ignorant, and obviously 
the first step towards their imjirovement is to educate them. In most 
cottage industries the children can be employed at an early ago, and it 
often falls to the women to take a Ml share of the work. The care of 
children is, therefore, apt to be neglected, and they are put to wmrk 
much too soon with the view of adding to the family earnings. Every 
gi:adation of skill and craftsmanship is found in these cottage industries, 
and, where a higher standard of comfort exists, the necessity for some 
education is recognised. Various efforts have been made to improve 
the condition of the artisans, but they have been feebly conceived and 
ill carried out. The Mission industrial schools deal almost entirely with 
Ohristiaiis, and those started by District Boards, Municipalities or private 
agencies hardly show that the very difficult problem has been seriously 
considered. Pupils are attracted by scholarships ; the training is gene- 
rally no better than could be obtained in the bazaar, and the bulk of the 


j'upilJi Lcloji^' U> iiiiiiccllaiiootis uusfeea and uerfcainly arc not cliiidren of 
artisaiiy. 

Our eiupiirie.s lorce us to tke conclusion that the crying need of 
iudusinial India at the present time is the provision of much greater 
I'acilitics for the education of the artisan population. Apart from siunh 
general ineasui'cs as Government may find it possible to introduce in 
tb('. neas- future, we have recommended the estahlishment of an eiheient 
syston of industrial education in special industrial schools under the 
control of Departments of Industries. 

In modern industrial countries, such as Great Dritain, the old system 
rd apprenticeship to master workmen has almost died out ; but its decay 
cccurred long after the practical extinction of cottage industries, and it 
was replaced by a widely extended system of evening classes in poly- 
technic and municipal teclmical schools. The conditions here are 
altogether difierent. The industrial school in India has achieved little 
in the past, yet it seems capable of being rendered an efEcieiit means of 
educating the workers in cottage industries in the future. But no 
matter what steps are taken to improve the instruction given in the 
schools, the results will be negligible, unless the pupils can be induced to 
go through the whole course, so that their training is comi)lete when they 
leave. The cheapness of living in India is a powerful weapon in ijitor- 
national competition ; but it is of little avail if the labour is iiiefEcicut 
and unorganised. There is no likelihood of cottage industries becoming 
extinct ; but improvement in the condition of the workers is not pro- 
bable, unless better tools and plant are em]3loyed and an intelligent 
subdivision of industrial processes introduced. There is a tendency, 
which will probably be accentuated, to organise small factories, and this 
should be encouraged. Such a result is, however, more likely to ju'iso 
from iudividiial capitalist effort than from anything like co-opcriition 
among the artisans. 

2G1. The fact that the individual artisan can make a living uudo'’ tbo 
cottage system has attracted the afteiibioii of 
Trainings Mstewrk- oducatod classes in rcoout years. They 

have observed that there was room for groat 
improvements in methods and scope for the employment of ca,pital. 
Accordingly, numerous attempts have been made to start small factories, 
into which it was intended that the artisans should be drawn. In (jiily 
a fcAv cases has success been achieved, and then, as a rule, by men who 
had accpiired a practical working knowledge of the trade in question ; 
but this fact is sufficient encouragement to warrant further cilorts in 
this direction. In each industrial school provision should, therefore, 
be made for the instruction of a small number of pupils of a higlier class 
with better educational attainments and with prospects of being able to 
command sufficient capital to start eventually in the trade themselves. 
In the case of weaving, something in this direction is being done al; hire 
Government Woa,viiig Institute at Serampore, wffiere a, considerable 
nambei' of fairly well educated , young men are undergoing a course of 
instiruction, which is iatendod to fit them ultimately to become maslier 
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VvnaAM'.i’rf. 'iiic hK.'.iioaio, liowever, fails fco produce satisfactory resiiits, 
owing to the abseaico of opportunities to acquire praotical experience 
in tiio control of workmen and in the management of a commercial 
buvsiness. There arc no hand-loom factories or village associations, 
in which such trainiirg might be obtained, and it is necessary to arrange 
loi- a low small niidertakings on these lines, if possible under private 
control, with a.ssistancc from Government in whatever form proves 
most suitable, to serve as demonstrations of work under commercial 
motliods. hailing private enterprise, a purely commercial section 
should be attached to the larger weaving schools, with the avowed 
object of sujjplying the training, other than purely technical, which 
a master weaver must possess before he can hope to start in business for 
himself. 

We have dealt specially with weaving because of its intrinsic import- 
ance. As we have pointed out in Chapter X, however, there are essential 
differences between weaving and crafts such as, for instance, metal 
working and carpentry. For these, instruction is needed rather than 
commercial organisations or the training of mavSter craftsmen. 

2G2. We think that attention should also be concentrated on liciping 
the individual workman to escape from the 
clutches of the money-lender and to obtain 
credit on easy terms. We make certain sugges- 
tions to this end in the following chapter, but, in cases which cannot 
be reached by the organisation for co-operative credit, Directors of 
Industries may well be empowered to grant small loans and to supply 
tools and plant on the hire-purchase system. The difficulties experienced 
in dealing with this class of worker are well kiio-wn, and the power to 
grant such loans must bo exercised cautiously ; but, while the terms on 
which they are to bo recovered should be easy, the margin between the 
cost of providing the money and the rate at which it is lent should bo 
suHicient to render the business profitable, as the ultimate aim should 
bo to hand over such transactions to co-operative societies or other 
agencies. 

263. Ill former times the art crafts of India reached a high degree of 
perfection under the patronage of the rulers of 
tlie country. As cottage industries, these 
arfs and ciufts are still carried on, and the skill and tradition of each are 
handed chuvn from generation to generation. But the disappearance 
of the personal relations between worker and patron has had a disastrous 
e.fYeot. Jfi has deprived the former of his main incentive to excel, and has 
1 ‘laced iiir.il entirely in the hands of the dealer, who does not require 
articles which appeal to cultured taste, but merely such as will find a 
ready sale. There are schools of art in Calcutta, Bombay, Madras, 
Lucknow and Lahore, but the elfect of these on the workers is limited. 
The Victoria Jubilee Technical Institute in Madras, with funds contri- 
buted' partly by the public and partly by Government, has a show room 
devoted to the display of the arts and crafts of the Presidency. Most of 
the articles arc purchased from the jicople who made them, and they 
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arc rtillor ,saio, Oiily approved exliibifc« arc accepted, and, as quaiity 
i-afelier tlian ohoapness is the aim, tlie Institute is gradually inducing tlio 
craftsmen to return to tlic higlier standard of work formei.'ly in vogue, 
but nojonger possible if tbeir only means of disposing of their produc- 
tions is? to sell them to the art enrio dealer, who purchases them by the 
dozen at the lowest rate he can get the workers to accept. We saw a 
similar institute at Bangalore, and the Director of Industries in the 
United Provinces has opened a sale room in Cawnpore on somewliat the 
same lines, though this latter institution is not confined to the sale of 
artistic productions. These depots ofier promising prospects, but thoir 
weak point at present is their lack of a sufficiently aggressive policy. 
There is no one to instruct the craftsman, to criticise his work and to 
supply him with new ideas and designs. The men remain isolated in 
their villages ; and, though there is a permanent display of their produc- 
tions, there is no attempt, except in Eangoon, where there is, however, 
no school of art, and in Lahore, to hold periodical exhibitions, where 
craftsmen may be brought together to compare their work with that of 
others. Most important of all, the business side is neglected, and the 
depots depend almost entirely upon casual visitors for the disposal of 
their exhibits. No use is made of the ordinary business methods by which 
sales arc effected. There is iiractically no advertising, and no attempt is 
made to ifiace the art productions of the country on foreign markets. 
A bolder policy and more vigorous management should he adopted, 
and the show rooms and depots should be more closely associated with 
the provincial art officers, whose influence over the craftsmen will 
be greatly strengthened, when the latter find that there is a ready sale 
for work produced under expert artistic supervision. We have given 
reasons in our remarks on the cottage industries of Burma {Chapter II) 
which seem to show that the field for action is specially promising in that 
province. 

261. An essential feature, in fact, of any attempt to develope cottage 
industries in India must be the opening up of 
The provision of markets markets for the goods produced. Many 

***'*in5L1tr?es.**** industries have survived hocause of 

their ability to satisfy the strongly marked 
local demands for special designs. But whore productions go far afield, 
it is through the agency of middlemen and merchants, who, however, 
have so far sho^vn little enterprise or originality in the necessary direc- 
tions when we have indicated above. We need only mention the toy 
industry of Germany, the straw-plaiting work of Luton, and the many 
cottage “industries of Japan, as examples of what can be done when 
enterprise and organisation take in hand the marketing of goods. This 
really pressing problem confronts any one who would try to put the 
cottage industries of India on a better footing. Where a greater demand . 
for their products has been created, the artisans have almost invariably 
sought on their own initiative to improve their means of production, 
but it requires cSipital to establish new markets, and in a subsequent 
chapter wc make specific suggestions lor dealing with this problem. 
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Moi; a little oi; the industrial shccess ol modern Ja^^an is due to the 
attention that has been paid, not only to the education and teohnioal 
training of cottage workers, but to the building up of business organisa- 
tions, which take over the products of their industry and dispose of them 
all over the world. The little that has been done in India in this direc- 
tion is full of promise ; but it is almost entirely for internal trade. Erom 
the great centres of indigenous weaving and metal work, goods are sent 
far and wide, but usually only throughout India. The staple products 
of Benares, Aligarh, M oradabad and Madura, to mention but a few of the 
larger towns where these industries flourish, are found in most parts of 
the country, but little or no attempt is made to cater for foreign markets. 
The nature of their demand, actual or potential, is unknown, and there is 
no one to direct attention to their possibilities. It is true that in the 
south of India there is a considerable export trade in what are known as 
Madras handkerchiefs and Singapore lungis, both products of hand-loom 
weaving and both specialities which find no sale in India. But Indian 
merchants have undoubtedly neglected tho potentialities of cottage 
industries, and have done nothing to encourage the workers to produce 
goods of a class which would find a ready market outside the country. 
The Swadeshi Stores in Bombay are a good example of an active and 
successful agency for the internal distribution of the manufactures of 
cottage and other Indian industries, and they have been evidently 
of great assistance to a number of cottage industries, by making known to 
dwellers in large cities like Bombay and Poona what other parts of the 
country are producing. If the Departments of Industries work in co- 
operation with a business institution of this sort, they wnll find it a ready 
means of introducing the products of both existing and improved cottage 
iudiistries to extensive markets, while it will in turn derive benefit from 
the information which the Departments can place at its disposal. 



CHAPTER XVm. 

Co-operation for Small and Cottage Industries. 


265. Certain dij0ficiilties besetting cottage industries resemble prob- 
lems wliicli, in the case of agriculture, are being 
Present position ®f co- jgohreci gradually" by co-operation. Co-operative 
eottagrindistrfel.^*" bodies for the distribution of seed have had a 
striking success on a very extended scale. In 
some cases, societies for the sale of agricultural products, such as the 
f 7 ?i'r-selling societies in the Deccan, have also done well. One or two have 
been started to work cane-crushing and gfur-making plant in Mysore, 
and in several provinces others have taken up the sale of agricultural 
implements. In the field . of industrial co-operation, credit societies 
seem to have attained the largest degree of success, especially among 
small urban artisans who live and work in communities, and in particular 
among weavers. The funds advanced are mainly used for the purcluiso 
of raw materials and implements, or to finance the sale of finished pro- 
ducts. In addition to these, there are also a few societies which deal 
solely with production or distrihution or a combination of these. The 
scale on which co-operative credit societies arc at present working is 
very small, when compared with the vast field for their services ofTored 
by the millions of small agriculturists and village artisans in India ; 
but they have been at work sufficiently long to enable certain conclu- 
sions to bo drawn regarding their possibilities. 

The following principles seem to be of general aj)pIieatiou in the case 
of all co-operative bodies, agricultural or industrial, that deal with j)ur- 
chasc, production or distribution. 


266. lu the first place, before any such movement can 1)0 organised, 
the ground must usually he prepared by tbc educative influence of co- 
operative credit, the simplest and most readily accepted form of co- 
operation in this country. In the nest place, the central banks, fch(5 
secondary co-operative bodies which are the main financing agents, 
look "with considerable and quite justifiable doubt, on societies of a new 
typo, until their soundness has been thoroughly established by success, 
and, not least so, on industrial societies the membei-'S of wliicli ca,nuot 
oiler landed security. Again, in many cases, especially in those which 
require some degree of technical skill or knowledge on the part of the 
agents employed, or need a more widespread organisation than a single 
credit society can ofier, it is better to work through co-operativo bodies 
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founded ad Jiog, or unions, as tliey are often called, fclian to entangle 
01 ‘dinai‘y primary societies in responsibility for work wbicb is not under- 
stood sulFicientlj?^ by many of tlieir members and makes too large a 
demand on tlie capacity of the societies. It would, for instance, bo 
undesirable to saddle a small credit society, of which perhaps only half 
of the inembei's grow cane, with the task of finanoing and looking after a 
cane-cnisbing and (/u-r-making plant. Mutual acquaintance and trust 
are lUicessary assets in the case of a primary credit society ; but a primaiy 
weaver’s society small enough to fulfil these conditions would not, in 
most oases, l)e strong enough to finance the sale of its output. 

Where the jirodiicts of an industry have a ready sale at a more or less 
fixed price, co-operative societies for credit or purchase are not difficult 
to work, but the advantages of co-operative sale in sucli. cases are as a rule 
not very great. But where the market depends on casual purchase, 
or is a fiiictuating or seasonal one, most of the workers are so largely 
in the hands of the money-lenders, who take these risks and cliarge very 
high rates for doing so, that it is not easy to help them, unless an orgaui- 
.sation can be set on foot large enough from the very beginning to finance 
stocks and ari-ange sales. Success is more likely to bo achieved witli 
readily marketable articles, and the more difficult cases may ])e taken 
up, when experience has been gained with tlie easier ones. 

Urban artisans who work individually, such as smiths, carpenters 
and, in many cases, metal and leather workers, do not readily combine 
in co-operative organisations with unlimited liability ; and without this, 
their assets are not sufficient to command much credit. A Registrar 
of experience expressed the opinion that the most hopeful inetliod of 
lielping men of this sort might prove to be through urban banks of the 
Schultze-Delitsch type, which, though their aims are co-operative, do 
not work on the principle of unlimited liability, and lend to individuals 
on the security of two other names. 

267. The main difficulty in the organisation of indiustrial societies for 
any purpose which involves dealings on a large 
Suggestions rs|^ding piece-goods for instance — 

lies in the absence of persons of "intelligence 
and standing acquainted with the business, >vhose interests are yet not 
necessarily opposed to the success of the scheme. The cloth merchant 
is directly interested in maintaining the weaver in his present state of 
bondage, while few educated persons have sufficient knowledge of tbe 
business and sufficient public spirit to be able to organise it with success. 
There are, in the case of agricultural societies whether for credit or distri- 
bution, a fair number of public-spirited landholders, witli interests 
diverging but little from those of theiu tenants, who have sufficient 
acquaintance with agriculture to manage the distribution of. seed or 
manure. The need for unofficial and properly qualified workers in this 
field is ver.y great, and it has been suggested in the preceding cliaptor 
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tliat until tlie doficieiicy can be met, tlie most promising policy, at any 
rate among domestic workers in towns, is either to introduce tlie small 
entrepreneur wlio would organise production, by putting out wuiic for 
partial mamifactiirc in the workman’s homo and completing it in a small 
factory ; or simply to hring together isolated Avorkers into such a factory 
and pay them better wages than they can earn themselves under present 
conditions. Such schemes, if successful, would no doubt add greatly 
to the efficiency of production, though they would low^er to some extent 
the status of the workers, and expose them. to the risk of exploitation. 

268, In view of the importance of improving the position of the 
cottage worker where he is handicapped, as at present, by the want of a 
free sale for his goods, it is justifiable to incur some risk in experimental 
efforts. A case or two might be selected, which careful previous investi™ 
gation had shown to be free from special difficulties, and attempts made 
to build up an organisation for the sale of the manufactured products. 
Such attempts have already yielded promising results in the case of the 
Bengal Home Industries Association, which is a private effort, and in 
the Government depdt at Cawnpore. But smaller and perhaps special- 
ised agencies are also required for the local collection of articles, which 
can then be supplied regularly to central institutions or large shops. 
Such local institutions might be started with Government assistance 
and control in the first instance, and afterwards converted into co-opera- 
tive unions. In view of the success which has, in some cases, attended 
the sale by Government agency of goods prepared by weavers employed 
as a famine-relief measure, such a venture ought not in any case to 
involve serious loss. A scheme of this kind would appear particularly 
likely to succeed in Burma. 

In agricultural or industrial societies, the object of which is the 
purchase and employment for the common advantage of comparatively 
costly machinery or plant, it seems necessary, until the confidence of 
central banks is gained, to give direct assistance in the form of tahavi 
loans on the joint and several liability of the members, who should 
ordinarily be able to offer landed security. This proposal, which is 
merely an extension of the principle of land improvement loans, has been 
explained in greater detail in Chapter XX. 

209. One of the duties of the Director of Industries should be to 
initiate industrial societies, especially in cases 
Funsfions^^sf^^Direstor of ^yhere fresh ground is being broken, and to 
afford assistance to them in technical and com- 
mercial matters after they have been started. Opinions differ as to how 
far the supervision of purchase and sale should be considered within his 
scope. The Director of Industries can obviously have no part in the 
administration o.£ the statutory provisions applicable to co-operative, 
societies. But he should be responsible for advising the societies on 
matters involving technical detail, on the provision of new markets 
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for products, and on the commercial aspect of proposed schemes, Whe- 
tlier and how he should deal with agricultural societies organised for 
the employment of machinery, such as cane-crushing power plant, must 
depend on the decision reached regarding the control of agricultural 
engineering work. 

The intimate connection between co-operation and the improvement 
of agriculture and cottage industries cannot be too strongly emphasised ; 
and the officers who control these three branches of administration must 
recognise this connection, and dcvelope it by keeping very closely in 
touch with each other^ if they are to achieve genuine success in the 
discharge of their duties. 



OHAFTEE XIX, 

Industries and Transport, 


270. We received from witnesses a number of complaints to the effect 

that Indian railway policy does not t.end fct) 
*** foster tbe industries of tlic country. On Oie 
otlier band, those who liave been favourably 
treated or are satisfied with the existing position are naturally silent, 
and the case has, therefore, been only partially represented to us. 

The question of railway rates, is a very difficult one, requiring a wide 
range of detailed and technical knowledge for its proper understanding 
and still more for its efficient treatment. But there are certain general 
principles which stanrl ont clearly and seem to hear directl}' on tlie specific 
subjects with wliich we are dealing. Our recommendations will be of 
more practical use if we avoid detail and frame them on Inoad and s'imple 
lines. ’ , \ ' 

271. Before the war, tlie major portion of Indian railway traffic 

flowed, in tw''o streams — ^raw proiliicfs moving 
GcnepI course of traffic towards the ports for export, and imjiorted 
a« .raiway ni-yiufactured articles moving up country from 

the ports. Of these the fii’st was ].>y far the 
greater- The policy of the railways has been based o]i this po,sition and 
has followed and tended to stimulate these m.ovements of trade. Large 
volumes of traffic can, it is true, be more economically handled tlian a 
number of casual driblets ; but there has also been rivalry between 
Borabajq Calcutta and Karachi to supply with imported goods the 
debatable land -where their respective railway systems toiich, and to 
attract produce from it for export. The competition between clieaji 
river transport by the Ganges and the East Indian Railway wliicli runs 
alongside that river has caused the latter to lower its rates in some cases, 
leading to a corresponding reduction of rates by the Gb’eat Indian Penin- 
sula Railway. The influence of the large shipping companies has a, Iso 
not been without its effect on the railways serving the ports.; a line of 
steamers' naturally wants goods conveyed to it as cheaply as possible, 
and can offer a railway serving its port of call important help in attract- 
ing traffic to that port. Coastwise traffic has also in many cases had. a 
considerable influence on railway rates. In consequence many inequali- 
ties have arisen between goods for export or imported articles on tlie 
one hand and goods for internal use or locally manufactured artickjs oji 
the other, in areas where railways compete with one anothei.' or with 
water transport ; and speaking 'generally, favourable raf;es for raw 
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produce 'nioviori; to {Jie ports have resuited. We are naturally not i?i a 
position to prove tliat in any individual case these rates are inmeccssarily 
low. lhi{. the history of rate fixation reveals a desire, to divfnt lrafli(s 
from one, Indian port to another, rather than a careful examination oi 
the ellect whicli, the rate imposed would have on the total cost of con- 
veying tlio goods to their port of foreign destination, and tlierefore 
on their ability to compete with products from rival sources. Presum- 
ably relevant local circumstances are duly taken into account when rates 
are fixed ; the point which wo desire to make is that there Las been a 
tendency to think of attracting traffic to a particular railway rather 
than to consider wli ether a real necessity exists for reduction in, the 
general interests of the country. Indeed it is possible that a moderate 
increase -wnuld not materially afect the quantities coniing forwaj’d. As 
an example of undue .reduction of rates on exports, ,we would quote the 
case of hides. Tht-ir production cannot be affected b}?' railway rates, 
though tlieir disposal may be; and the- grant of poi-t rates nearly 50 
per eeid;. less (,.ban the tnteruii.l rales has certainly dlscouragt;d Indian, 
laniiing, and aided certain foreign indnsla ifdists to obtain a hold on a 
class of raw material of which India possesses a partial monopoly. 

The fixation of railway rates on imports has followed .much the same 
.lines as those which we have discussed in the case of exports. 

It would be easy to support the statements made above by numerous 
instances ; but the facts are generally admitted. The fixation of a single 
.rate is governed by so many considerations that the citation of indi- 
vidual cases would often be unfair, if each were not fully analysed. 

272. The effort, s of the country in future will be directed to bringing 
raw materials to the most finished state possible 
**^*ratp nolle? before export ; indeed, appreciable advances in 

^ this direction were already being made before 

tliG war, and the policy underlying the whole of our recommendations 
depends on the acceptance of this desideratum. The govcr]]i.ng principl(5 
which, wo. tliink, should bo followed in raihvay rating, so far an it aft'ect.s 
industriow, is lliat intornal traffic should be rated as neai'iy as possi}»i(‘ 
on an, eqtialil,y with traffic of the same class over shuilar di, stances 
to and from the port.?. This principle must of course admit of 
nnmerous exceptions, in. consideration of tln^ competitioTi of watm 
t,ruii,s]) 0 ]'t, llio coi-it of w’-orking ]}arlicnl;!.r sections os lin<'. th.e. 
eoiivenicnce ol; handling, the advantage of returti W'ith full loads, and 
I'uuiy other factors. But we would press for its acceptance as far a,s 
possible in the case of raw materials conveyed to, or manuuictnrf-d 
iiiate.i’ials conveyed from, an Indian manufacturing cnrlre. 

We are well aware that numerous, concessions have already berm 
made for the benefit of Indian industries ; weTiave seen a long list of 
such in the case of the East Indian Eailway in particular. But ont; 
principle premises more than individual concessions ; it hrvolves the 
neccs.sityoi considering from the widest possible point of view, liovv far 
t1ie existing low .rate.s on produce for export are really required. : equality 
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may l>o beiitar a<i;ained by raising a rate wliicli is •ncadlpFiRly low, i.ban 
by reducing one wbicb is not intrinsically too bigb. It would, wo 
recognise, be most unwise to set on foot a policy of individual concessions 
to industries, without laying down any general principle to guide and 
limit them ; one concession of this kind involves an incalculable sequence 
of others, and the eventual loss of income is likely to be very serious. 
We do not, of course, entirely bar tbe idea of individual concessions, and 
we shall indicate later the lines on which we think these may be safely 
given. But if existing inequalities are redressed on the basis that we 
liave suggested, the necessity for such concessions will be less. We may 
draw attention here to the substantial rise in the price of raw ]rroduct.s 
and in running expenses, which is likely to continue in many cases for 
long after the war. This is an added argument in favour of the reconsi- 
deration of the existing low rates for moving freight to the ports. We 
are aware that in 1916 these rates w^ere raised under the general orders 
of the Government of India, apparently with the idea of maintaining, 
so far as possible, the distribution of traffic reached by past competition, 
while restoring to some extent the rates which that competition had 
reduced. The position should, hownver, be examined again from a wider 
standpoint than that of w^ar time, and in estimating the eftects of rating 
the criterion should be what the traffic can stand over its whole jonrney 
to the port of foreign destination. 

273. We have pointed out above that one of the immediate causes 
for the low^ port rates was the competition 
Other effects of indiyi- between rival railw^ay systems, which led them 
to look on some questions from an unduly in- 
dividualistic point of view^ Another instance 
of this attitude lies in the ‘ block rates,’ or higher mileage charges for 
short lengths imposed on traffic moving from a statioir near a junctinu 
with another system towards the junction, in order to travel a much 
longer distance over that other system. Similarly, when 'scale’ or 
. ' tapering ’ rates are charged, which involve a reduction of mileage rate 
increasing with the length of the lead, each railway treats the length on 
its own system as the sole basis for its charges, irrespective of the total 
lead, and a consignment which divides a journey of 300 miles equally 
between three railways only obtains the mileage rate applicable to a 
lead of 100 miles. ‘Terminal’ charges are also sometimes iitied for a 
similar object, viz., to extract as much as possible from traffic which will 
presumabiy travel a greater distance over a foreign line than over the 
line of its origin. There may be justification for these expedients in 
many cases, hut it would appear that they often affect traffic undesirably. 
They have accentuated inequalities, and have, on the whole, tended to 
operate to the disadvantage of internal traffic and, therefore, of Indian ' 
industries. We think that railways should accept the principle wliich 
is followed in some other parts of the world, that a consignment travelling 
over more than one line idiould be. charged a single sum based on tbe 
total distance, any special claims for extra cost incurred by a particular 
lino in handling short-length traffic being met ])y the grant of suitable 


duaiisiic railway policy 
on rates. 
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all(.)waiiceri u]; of a suitably larger share to the less favoured line, when 
dividing the total payment between the railways concerned. 

274. An incidental effect of the policy that has stimulated traffic to 
and from the ports has been the congestion of 
industries in port towns. The same advantage 
of favourable rates, granted to a less degree at 
other important traffic centres, has had similar, though, less marked, 
results in their case also. We have found it necessai.’y in Chapter XVI 
to comment at length on the ' serious labour difficulties created by the 
concentration of industries in certain centres, and vre tliink that the 
railway rate policy which we have recommended would help to diffuse 
and decentralise industries, and thereby increa.se the avaihrlulity, the 
comfort and the efficiency of laboiu’. 

276. We have suggested an examination of the desirability of raising 
the existing low rates on raw materials for 
i* equally necessary to do the 
same in the case of manufactured articles or 
materials imported. We may quote, without entering into details, the 
instance of sugar, the increased import of which coincided with the 
reduction of rates brought - about by railway competition. Relevant 
points for consideration in such cases are how far the reduction benefits 
the ultimate consumer, or is appropriated, by the manufacturer or 
middleman ; and whether any of these persons really needs the con- 
cession. We would, however, point to the necessity of one exception to 
tills principle in the case of imports. Machinery and stores destined for 
industrial use in India should be transported at the lowest rate possible ; 
this will repay the railways many times over in subsequently increased 
business in other Avays. 

276. There a].‘e other difficulties affecting industrialists, of which we 

received complaints. The shortage of wagons, 
0 ! iiiconvenient routing of traffic, unnecessary 
breaks of gauge, losses from careless handling or 
from dislioiKesty, the question of risk notes and the like were frequently 
mentioned to us by witnesses, and are commonly discussed in the press 
by business men and by bodies interested. Into the merits of these 
questions we are neither prepared nor desirous to enter; but we are 
sure that the more effective representation with the Government of India 
of the industrial and commercial interests of the country by a dcpait- 
inent charged with the task of developing an active policy of stimulation 
and improvement, cannot fail to do good to the country and, thei'efore, 
in the long run to the railways also. . 

277. We recommend for the sfrious consideration of Government the 

suggestion that this representation might be 
fWSS wilf increased by appointing a commercial member 

of the Railway Board. But it is well to add 
that the power of control possessed by the 
Railway Deparfment over the railwa 5 fs is limited by contrachs in the case 
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of: coiiijinny li)ics arul so long as tliese subsist, tlic oul^y actjon v\iiir*ii ilm 
rI(M)arf}ivaif can lake is by way of argiuiiout or inHiioiioa. 

liave Jili'early stated that there ■will be more tluiii one o’lass of 
eoiisidcrati<ms to be taken into account bi dealing wiib t.lio future rail- 
way rate policy, lu dealing with questions of overseas trade, and the 
ell'eot of a change of rates on the ability of Indian products to compete 
at the place of consumption with those from otlier sources, the Eaihvay 
Department will doubtless be assisted by the department of GovcrniiKuit 
in charge of commercial interests, which will iia.vo the advantage in 
future of a more efficient system of commercial inteliigerxoc, linked with 
that 'which is now being elaborated for the British Einpiro as a whole. 
Jn the setrlrancnt of railway questions affecting the requirements and 
jyrodiiotion of Indian industries, the proposed Drqyartniont of Industries 
should ha,ve a voice ; and tlie provincial dcparl.mcrits which we liave 
suggested, Yyitli their industrial boards, would often take the initiative 
in such questions. No such organisation for the representation, of local 
industi'iai interests and the, effective presentment of their vushes before 
the (zovernment of India has existed hitherto, and it is ondng to its 
absence th,at the claims of industry have not, as a rule, been put forward 
effectively and authoritatively. The interests of Indian industries and 
commerce should, wo think, be represented at the Eailway Gonfereiice 
and at the meetings of the Goods Classification Committee by appro- 
priate officers of the imperial and provincial Dcparliments of ludustrios, 
and in particular by the Dheeiior of Commercial and Industrial Intel- 
ligence, as YudI as by repi’c^sentatives of Bj’itisli and Indian commercial 
bodies. We think it beyond our province to discuss how far, if at all, 
the relations which exist between tlie j'ailwars and the Itaib.vay Depart- 
ment of the Government of India wmuld require modification to render 
effective the policy vdiicli \vo rccommcnrl 

278. We Iiave, we trust, made it clear that wo advocate no one-sided 

policy of admiiiistoriiig the raii\v^a;ys as a means 
of si'ibsidisijig indiistrms, ivj'espectivc of financiol 
to tisdastries. considerations, we think, liowovei’, that favour- 

able. consideration should be. given to m.'\v 
-industries, in ca-scs where, the iiR'estigations ed the I'Jejjnrf.meLit. of In- 
dustries sliow this to be necessary, l’»y the grant of low rates :for a term 
of years. But wc would again repeat, that the abolitimi. of ine.quaUtie.s 
viiioh iva' recommend Avoiild undermiue many of tlie ]u-eFjent ccniiplaints. 

Water Transport. 

279. Wci have examined a number of witnesses regarding tlie. question 
of liver transport, vdiicli is especially important in llengal., Burma and 
Assam. We woi-e uiiahle to arrive at definite conclusions. Wo fully 
accept the de.sirability of the improvement of many of the exisf.ing 
y/atorveays ; but the matter really turns on the cost of the Improvement 
in relation to the results to be obtained in the case of eadi aeJuM no, and 
on the merits of tliese we are unable to express an ojiinion. Wo fool 
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jiistiiieJ, ]j,owe.ver, in urging tkat tlie Governniciit of In.dia slionkl '.alec 
np tlie question of improving the existing waterways, as we cannot 
thinking that, in the absence of a representative specially charged vath 
their intf3rests, the vested interests of railways have prevonted water- 
ways in. India from receiving the attention that has bevcn given to tliein 
in otliG? large ooiintrics with such satisfactory results. The proposal to 
form a Waterways Trust was prominently brought to our notice at 
Calcutta., and although we cannot give an opinion on its merits, tlie 
prospect.! ve advantages seem to he such as to merit the early consider- 
ation of government. If our suggestion be accepted, that the conti-’ol 
of comimmications should be separated from that of industries, the 
simplified Department of Commerce should be iu a posilion to give greater 
attention, not only to the utilisa.tion of existing waterways, but to their 
improvement with the view of increasing the number of clianuols ol: 
internal trade. 

We consider it essential that railway and hvaterway administrations 
should vrork together harmoniously for the development of those parts 
of the country which are served b ,7 both, and vre commend this question, 
together wdth that of coastwise D'eights, to the attention of tlie future 
Department of Commerce. The effect of shipping freights, coastv/ise and 
oversea, on transport, although we are well aware of its importance to 
the trade of the country, is a matter in regard to wdiicli we do not feel 
called upon to make any specific i.'ccoinmenda.tions. 



CHAMER XX. 
Indiistnal FinaEce. 


280. A detailed examination of modern indnstriid enterpL’ise in India 

discloses the fact that, while dining the last 
Attitude _aS indian capital p^lf century there has been considerable pro- 
awar s ®*'" gr^gg in respect of the investment of capital, it 

lias been upon comparatively restricted lines and 
there has been little enterprise in new directions. In consequence, the 
major industries of India are few in number and have been till recently 
chiefly confined to the textile and leather industries and to mining. 

During the last few years, however, there has been a very marked 
broadening of the field of industrial activity, as exem}>lified by the estab- 
lishment of the iron and steel works at Kulti and Bakclii, various Portland 
cement works, the hydro-electric installations in Mysore, Kashmir, and 
on the Western Ghats, and the extension of the use of electrical energy 
to a number of large towns. A number of further schemes are to come, 
and we may expect to see, in the immediate future, fai- greater utilisation 
of the water-power possibilities of the Western Ghats; large additions 
to the existing steel works ; the creation of a group of subsidiaiy concerns 
to convert the output of the steelworks into mami factured products ; 
the smelting of mio, and copper and the production of sulphuric acid on 
a large scale ; the treatment of coke by-products and the production of 
“ lieav}^” chemicals on a modern basis ; the manufacture of textile 
machinery and mill accessories ; the building of steam and oil engines. 
Some of these projects are under construction ; others have licen fully 
worked out and financed, and are ready to bo taken up at the. close of 
the war ; others again are being investigated by ]‘iovveri'ul interests. 
There has been, much development in mechanical engineering, due chiefly 
to the increased needs of the extending railway system smd to the general 
growth of public and private enterprise. This movement has been, li.ow- 
ever, arrested by the war, which for a time rendered capitalists afraid 
of new ventures, and has latterly made it impossible to obtain plant, 
machinery and staff. 

281. We may now consider the extent to which capital to finance 

Capltei in tiie mofussil. enterprises is available in India,. On this 

subject we have received a large am omit of 
evidence, an analysis of which yields the following facts. There is a 
considerable accumulation of capital in India, and to this new sa/vings 
are being added every year. Some part of these s.avings is invested 
directly in the extension of industry. But we must again draw attention 

eio 


to tiie vawt differences in tiie economic conditions wliicli prevail in difierent 
parts of India, Banking facilities do not exist at all for the great maj ority 
of agriculturists, and the co-operative credit movement is only in its 
infancy. Even where branches of banks exist in mofussil towns, they 
do not unfortunately attract the custom of the small trader or of the 
agrioulturist ; nor do either of these, under existing conditions, possess 
the confidence of the banks. The often illiterate agriculturist views with 
considerable doubt the deposit side of a bank’s business, while the security 
that he can offer, though good of its kind, is, owing to his unbusiness* 
like methods, far less tempting to a bank than the business pfiered by the 
larger tenant farmers in other countries. 

The agriculturist, the rural artisan and the small trader are financed 
by the maJiajan, who does not confine his dealings to money, but is often 
also a purchaser of local products and a dealer in imported articles. lie 
either operates with liis own capital, or is helped by a bigger man of his 
own class ; and the latter often has dealings with banks on a consider- 
able scale. The mahajan charges high interest ; landed security is good, 
but is not easily or rapidly realisable ; debtors are uneducated and have 
no idea of business methods or of punctuality in meeting their obliga- 
tions ; their income is often precarious, depending as it does on the 
nature of the season ; and, partly in self-protection, the mahajan charges 
a rate of interest which local custom readily tolerates. The larger 
mahajans who finance landowners or regular traders, often lend money 
on cheaper terms. But even they do not consider that organised indus- 
tries, except a few well-known and well-established ones with the value 
of which they are fully acquainted, furnish acceptable security, and when 
they lend to others, they exact heavy interest. It is only the smaller 
industrialists who crave the assistance of the maJiajams. The larger con- 
cerns go to the banks. 

282. Thus, except for the branches of presidency and joint-stock 
banks and a few local banks, such capital as exists in the mofussil is 
unorganised, and the transfer of money is a personal transaction between 
the payer and the recipient. There are very many small towns, each 
of which carries on considerable business under these conditions and 
without the aid of banks. The volume of business would often be cf)n- 
sidered sufficient to warrant the establishment of a branch bank in the 
case of similar towns in Europe or Anieriea, where such banks sometimes 
open only one or two days a week. But there is in India at present a 
lack of trained bank employes, owing lo the absence in the past of 
facilities for conun ercial education and of any regular system of training 
Indians in banking work, wlfile the country folk do not yet realise the 
advantages to themselves of organised banking. For these reasons, the 
extension of banking in the mofussil :has been slow. Where, as in. the 
case of' the Bunjab, too rapid progress was made, it was attended with 
grave risks ?j.nd followed by disaster. There was mismanagement at_ the 
headquarters of some of the banks, and many of the branches did little 
but receive deposits. 
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'.riiOftH wiio invest their savings find few fields winch are at once sale 
iuul :;.tiia<:tive. Invcstiuents in land by piii'chase, or nioi‘tg'(tgo still 
appeal most strongly to the Government official or pi-olessional niau ; 
and the farmer vitli sj)arc funds cares for little else, cxce].h: in a few part.s 
of the {;oiiritj'y where some form of industry, nsually of a simple type, 
lias become recognised as a safe investment. The Post Offico Savings 
J.\an]c attracts deposits from the intelligent mitldlc classes in towns,, iji- 
ehiding Govermneiit servants ; and to some extent (vovornmeut paper 
also has fo-imd holders among tlie same classes, as well as amongst tlic 
bigger landholders. 

dS?». Tini eiu])]o 3 ?mcut of wealth by tliose agriculturists who possess it 
follows traditional lines. In those part.s of India where excessive sub- 
division of land is not the rule, well-to-do agriculturists ace found owning 
a fair cpiantity of jeavellery which is worn by their womcnfollc, and tliey 
]:eep in addition a certain amount of rupees or so^'ereigTJ3, a part of u'hicii 
is used for tlic cuiTcnt expenses of tlieir household and of ibheir cultiva- 
tum. The rest tlie-j'" hoard against anticipated future necessities or lend 
to their neighbours. After the harvest, the money which, tliey have lent 
or. expended on tiioir crdfcivation comes back to them. This seasonal 
employment of money leads to two results ; the locking up of money 
improductively during the slack season, jind a high I’ate of interest d.uring 
the hnsy period, becauBo money can be used only for a few mouths, and 
during these months it must earn a high rate of interest in order to yield 
the average, return which, would normally bo available f.co.ui long-period 
investments. 

In some mofnssil areas, surall industrial undertakings are started by 
individiui.ls, family groups or syndicates. .But a sense of businoss pro- 
portion is lacking ; in certain parts of the cotton tract, the number of 
ginning factories and baling presses is far beyond the i’ec|uii.'em(;nts of 
the crop ; and in the great rice-growing deltas of the Coromandel Coast 
and in parts of Burma, the number of small rice mills established in 
recent years has rendered barely profitalde wliat was, at the outset, a 
iionrishing industry. 

We may now describe the state of all'airs in the pi’esident'y 
towns where a much larger proportion of the 
exchanges takes place through banks, and there 
is gxeater readiness on the part of some sections 
of the pulTJc to invest. The representatives of ivell-established firms, 
Eut’opeau and Indian, who have come before us as witnesses, generally 
testify to the fact that they themselves experience comparative].}." little 
difficulty iu obtaining capital for any weli-considored propoya.ls which 
they arc able to put forward. The Bombay Advisory Committee are of 
the o])miou that the shyness so often attributed to capital in Lidia does 
not exist to a marled extent in Bombaj' city and pi-obably not in tlio 
.Bonibu.> IhvsidtMiey. But, speaking generally, and tfiis iMMun.rk 
even to .Bdinba}", there is a complaint that the existing banking system 
is too ineliistic, and is msufficieut. to meet the needs of ’ the, eountiy, ami 
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tJiHl;, in re8|>e(jD ol indiistL’ios, developnieiit greatJy ret;iided becaiiHC tiic 
banks refuse to advance money for lengthy periods on tlio security of 
buildings a,nd plant. However, in-tlie words of the head of a presidency 
bank “ The business that a presidency bank may undertake is strictly 
confined within certain limits laid down in the Banks Act, and the 
underwriting of industrial capital and investing in, or lending on., the 
secu.!.‘ity of shares in industrial concerns do not come within tJioso 
limits.”- We have received evidence hi favour of a relaxation of the 
restrictions of the Presidency Banks Act whicli prcvcnit loans from 
being given for longer than six months, and require the security of two 
names. Practically all the otlier banks of established reputation. 
English and Indian, ivork on more or less tlie same liiies, and the 
attempt in the Punjab to introduce banking, on industrial lines failed, 
owing, among other causes, to the attempts of the banks to finance 
long-term, business with short-term deposits, and to the fact that they 
sank far too great a proportion of their funds in a single industry. 

285. Whether in the presidency towns or in the mofussil, the diffi- 

culties in obtaining loans and financial assist- 
which arc felt— and of the reality of these 
we had plenty of evidence — are experienced 
chiefly in the case of the iniddle-class industrialists, who are unable to 
offer the security of approved names, or of stocks which could bo readily 
disposed of. Indians suffer in a specie,! degree Iroin this deficiency ; for, 
among other reasons, they find it dillicult to satisfy a bank, •whose 
directorate and superio],* sta’fC are entirely European, a,s to their financial 
position. In this connection it Las been strongly represented to us in 
some quarters that the inclusion of Indian directors on the Boards of 
the Presidency Banks would promote the extension of their business 
and increase the provision of facilities for Indiem industrialists ; a.ud we 
put forward this suggestion for the consideration of the banks concerned. 
There is no doubt tliat the small entrepreneur, whe'thcr industrialist or 
trader, is hampered seriously by the lack of banks and of finance at 
reasonable rates ; a.nd that -the cxtcJision of facilities has l.m.on far too 
slow and too limited to meet the needs of the countv} . On the other 
hand, sucli applicants for assistance arc o.i‘tcJi niufcble to exhibit their 
finaiHual position, in a form intelligihle to a banker. 

286. 8uch arc the c<mditionB of rural and urban fiiiu.jice: and it Is 

Summary oi pooKiom thirf-, taking i.itn tlio 

general ignorance oi mdustues, money lor in- 
vestment therein, whether on loan or by way of siibsoriptioii to capital, 
is not readily forthcoming and the wealth actually possessed does a \'crj 
small ii.moiiiit of work OAving touts inactivity. 'J-’licrc is a general demand 
for Oovei'iiment financial assistance, though there is no unanimity as to 
the form which it should take. It is stated pilainly that the provision of 
€kner.n merit funds for an industrial undertaldrig or a guaranfee of in- 
-terest oil the part of Government will attract investor.'-;, chielly l.)e('ai!ee 
it ii-dgmierall}' considered that when Govmirme.ut gives assistance in this 
form and ii.'-^sinnes any part of the liimneial risks, it Avili examine the 



prospects of the laidertaking and will be reasonably sure of success. In 
tlie case of small industries, and of those that are new to India, \¥itnesses 
complained bitterly that the public are uiwilling to invest, that sufficient 
capital cannot be obtained from the friends and acquaintances of the 
promoters, and that banks are unwilling to supplement the deficiency 
or even to provide working capital. Money for such purposes can only 
bo, obtained at a rate so high as to swallow up the profits of the venture. 

The difficulty in raising capital for industries is mainly the measure, 
even in India, Jiot of the insufficiency or inaccessibility of money, but of 
the opinion which its possessors hold of the industrial propositions put 
before them. . Wo have seen that dejhciency in business experience and 
practical knowledge of the technical details of an industry is often a 
more serious handicap in the way of its promoters than lack of finance. 
Thus we found in many cases that, where there w'ere complaints of in- 
ability to obtain sufficient capital there had been also initial miscalcu- 
lations as to cost of buildings and plant, or as to the amount of working 
capital needed. In other parts of our report we have formulated pro- 
posals for placing technical assistance and business advice at the disposal 
of industrialists ; we have now to see whether it is desirable for Govern- 
ment to take any steps tow^'ds rendering finance available, whether for 
initial or working capital. 


Industrial Banks. 

287. Where industrial enterprise is in a healthy state, opinions seem 
to be crystallised in the evidence tendered to us by the Bombay Advisory, 
Committee, who state, “ We favour the estahlishment of a central in- 
dustrial bank or similar organisation with a large capital and numerous 
branches, designed to alford financial support to industries for longer 
periods and on less restricted security than is within the power or prac- 
tice of evisting banks. Such a bank would probably require a measure 
of Government support, but should not be brought under rigid Govern- 
ment control.’' 

The only instance of an industrial bank in India, is the 'Jlil.a Indus- 
trial Bank, which was established quite recently and bas ]iot, yet bad 
time to evolve a systematic policy in dealing with industries, or even to 
illustrate the pos.sibilities ajid tlifficiiUies of this i.n.te,resting form of 
financial activity. Our information, regarding the British Trade Cor- 
poration, which, however, undertakes other lines of busijiess than in- 
tluskiai banking, is confined to the report of the Committee which, recom- 
Tiiended its inception and to the many criticisms which have been put 
forv’-ard in Parliament and in. the public press on the report and on the 
terms of the charter, and no actual working experience is available as a 
guide. 

288, We have examined such material as we were able to o1.rtain 

^ . regarding the part played by banks in the in- 

SS d^^strial development of Japan and Germany. 

In the latter case, a compendium of the 
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statistical position wiii be found, in a note by tlie Directoi’ of Statistics 
printed ainojig our records.* The characteristics of the great German 
industrial banks are, briefly, the high proportion of their paid-up capital 
to their total cash transactions ; the readiness with which they finance 
industrial and commercial business and participate in fresh mdustriai 
vtjjitures, by taking up and eventually sellmg blocks of shares in such 
midertakings ; and, finally, the large extent to which they retain a 
control of the industries a.ud businesses which they finance, by appoint- 
ing their representatives as directors. They have thus becji able to 
make such u.ndertak.mgs help 03ie another and, therefore, the bank ; and 
have at their disposal the wide range of technical knowledge and 
experience of these assisted businesses to aid them in deciding on the 
merits of further undertakings. It is alleged that behind these banks 
stand the Keichsbank and the German Goveniment. 

We have recorded evidence on the Japanese banking system, which 
explains the methods on which the large banks purport to do busi.ness. 
IVe jnay consider, as a specimen of these, the c-ase of the Nippon Kogyo 
Ginko, a Japanese .industrial bank, with a Government guarantee of 
limited duration. The by-laws of this bajik, which require Government 
sanctio]\, forbid the loan of an amount exceeding half of the bank’s 
paid-up capital on urban land or industrial buildings ; its debentures 
may not exceed the value of certain securities held by it, or be more 
than ten times the paid-up capital ; and the bank must not give loans 
for longer periods tha.n five }'car8. Wo find thus in Japan a considerable 
degree of State support ajid control in the case of hanks which are designed 
to assist the commerce and industry of the country. We were unable, 
however, to form opinions of value oii the effect of these methods in 
actua] practice, and, though wo r('ceiv('d some information regarding the 
mutual support obtained by industries thi’ough the gilds, we have no 
precise details as to the extent to which the local hanks a.tTord assista,ncc 
to small industries, a function which, so far as wc could ascertain, is not 
undertaken by the larger hiciiks. 


28J. We have now to cojisider what is tJ»e> best class of agejicy for 
ihe ])rovi,s.i.o.n of butial and curiamt finance for 
industm! hmk&i their industries. The industrial trust or fina.nciai 
pessibihises for the assist- . . i , • r • i • 

aace of insSiistiies. (corporation for tiu'. promotio,n or mdustrics, 

whicli some witnesses supported, is, we consifler. 
in its nature too directly (.concerned in the success of particular under- 
takings to bo a suitable instrument for the general adva,ncemcnt of 
.industries, though a useful agency for furthering particular industrial 
interests. The multiplication of concerns in any industry to which it is 
already committed, will not be welcomed by it. The industrial bank, 
on the otlnrr hand, if wisely conducted, is benefited by an increase in 
the number of indiN idiial undertakings, and it can to some extent pre- 
vent their extension beyond the safety point. It is true that in a country 
like India, where a wide industrial basi’s does not at present exist, the 
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spcruilirjod opinion anil OA-perb advice; rcquiml In ii-dtifijia! 

hankfi arc only available to a limited extent; but tbc iaitri' ran be. to 
somo extent. pTOvided ii'om the Govcrnnienb cBtabliHlraur.nt wbicli wc 
have proposed, subject to the conditions laid down in };-nrag,ra.j;)li 12.7 
of CJiapfcoL' IX. Wo are not blind to the daiigers wbieli attend tbc giving 
of a-dvice oji an industrial proposal by tbe Government officer or depart - 
ment, ; blit we fool confident tliat ibo successes vd,ll so gi'catly outniimbm; 
tlie ibllures, that tbe general results of such a policj-- will be advantagn- 
ous. -It is impossible for a bank to retain in its permanent (nuployineni 
a sufficient number of first-class experts to advise it on a great diversity 
of new industrial undertakings, while, if it confines itself to liiiaiicing 
those as to the soundness of which it is able to satisfy itself, its activities 
will be too restricted to enable it to earn a profit on, its necessarily large 
capital; and it may even have to limit its investments to so small a 
number of industries as to endanger its own stability. It appears to 
foUow that an industrial bank wdth a siiificiently large capital to ensure 
its safe working must, at any rate for some time, combine ordinary bank- 
ing business with its industrial activities to enable it to obtai.n a return 
on its capital. But it cannot be too strongly emphasised that, in such 
a case, the clearest possible distuiolioii must be drawn between indus- 
trial finance and ordinary banking biisincs,s. tSIuirc and debcutime 
capital and long” term deposits in i} icgitimabcly be used ior iljo former 
purpose, but short-term deposits never ; and any attempt so lu employ 
the.a'i should be most strictly pruhibilied, if necessary by law. 

290. Judging by the information available from Japan and Germany, 
an jjidustrial bank can assist in the provision of initial, capital, eitber by 
examining proposals for .starting new concerns and allowing tiicir pros- 
pectuses to issue with its wifrimatuf, or simply by providing them with 
money. 'This again may be clone either by loan or by the piircliaso of 
shares. 

The provision of working capital for industries that liave been started 
is undertaken by e?asting banks, but few of these lend money on the 
security of plant and buildings, or reach the smaller industrialist wh,o 
most needs help, even when he can offer personal securit^y or a lieu on 
actual goods. An e'ctension of facilities to meet these cases would be 
of the greatest assistance to- small and iniddlc-class industrialists. 

What is required, then, is a bank which can keep i.n touch wdth small 
industrialists, is able to estiniate the prospects of a fairly extensive 
range of industries, and possesses. funds which it can afford to lock up 
for a time in seondties not readily realisable, A ba,.uk that is so e(j nipped 
will often be able, even it it has in the last resort to take over a factory , 
to avoid much of the loss which such a coiuso would ufaually entail on 
an ordinary bank. It is clear that a limit will have to be jijace.d on the. 
amount advanced on secudty of this kind, ajid this sliouJd lie fixes] 
special care in the case of money'- advanced towards initiiil eaj)i(',iil , Phuil. 
has, in some cases, a sale value which ca-ji be estimated wilffi a ciunaffi'.r - 
able degree of certainty ; it tlien constitutes a fairly li(;!uid asset, 
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391. Wn siro of opinion, tliereforo, that an indnskaa] ]iank sliould 
possess a pairl-np sliare or debenture capita] high in proj-^ortion to ita 
liotal. bii.d'ncas ; it alioiilcl obaorve the usual precautions in not al]oT;viiig 
too large a sluire ol its funds to be used for the benefit of any single 
interost or group of financially inter-dependent interests ; its Ioa]is on 
plant, buildings asid land should be carefully considered and should ])e 
limii'.od in each case ; the larger portion of its industrial business should 
be co,nfiiied to the provision of working capital ; it should provide initial 
capita] with caution, at any rate during its ojicuing years, and should 
not itself at first attempt to float companies, ihongh it ina,y advise and 
a-ssist iii, other ways persons who propose to do so. The main factor of 
safety in an industrial bank is the judicious liniifcation of each class of 
business to its proper proportions. 

292. We have shown that the lack of finaricial facilifies is at present 
one of the most serious difiiciilties in the way of: the erfension o:! Indian 
iiidiistries, and we believe that iiitluntrial hankf:'., esperiiilly niidcr tlie 
. ^ . improved conditions towards wliic’h. the measures 

teSSISf prSpSr proposed by us are intended to lead, would be a 

potent means of removing these dijEculties and 
of affording help to industrialists. The Tata Industrial Bank has recently 
started, with a large capital raised without Govcmnient assistance ; but 
we think that there is still ample- room for other institutions, especially 
of a typo designed to a-fl'ord assistance to .mialler iuduslrial undertakings. 
Although, as we shall explain ]-)e1ow, -bhero will be cases, particularly id; 
first, in 'sGsich direct Government n.ssistajicc should he given to indus- 
trial iindertakirigs, wc are of opinion that vvork of this kind can be per- 
formed mo:i’e suitably ])y private agency, and that Government .should 
hand over all .such business to .s'Liiiable baii]c.s a.s .soon as circiim.stan,ccs 
permit, and .siiould irame its policy witli this end in view. Yvh consider 
that the. establishmcmt of iadustrial bank.s working oii approved lijics 
is of .sufficient national ;iinporta.ncc to justify Go^'c'rjmicnt as.sistance. ; 
but we, do j'ot feel tliat wc have sufficieut nuitcrial before us to oiiable ‘ 
iis to forjiiiila to a definite .scliernc :i:or indu.striiil baiihs, wheihor of pro- 
vincial or imperial 8co|te. 'We a.sk. Ih.crcfore; for -llic .‘tjipoinlinc-ii'i; a.t 
ilie- e.arlie.sl po.ssififij djiie of a.n expert committee lo consider nhat nddi- 
tioiu'J bankijig -facilities are 3n‘ces.sary -for tlic inilird and for tin' current 
fimnnee of industries; what form of GovmMjmejit assiidfuice or eonirol 
will lie reqiiii'ed to ejisure. their oxtenskm o.n .sousid liiies as -^^-idciy as 
'po.s,sibIe -iLrougl-iout the country ; and whether they sliould lie of pro- 
vbicial or of imperial .scope, or whether both ihesc forms might not ])(^ 
<.‘e.-mbiiied in a group of ijistitutions working togcthei*. 

r Otheii' Measures to provide Finaueial Faeilitlest 

We recognise, liowcwer, that the adeej-uate e:-.tc-nr'io:u of iiulus- 
tri,al banks will be a matter of time ; a'iu'l ^s e, 
flScsTer hiiacife ck ss therefore co-nsidered a proposal to meet 

kicirkSiskr’ ' the need esperienced by middle- cla.ss iiidus-tri- 
alist.s for current finance, a propo.sal which could, 
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it woulil seftin. be re^idily nie/i'geil in any fnl-iirn HyHb'-iin tjf imlust.rial 
]>anki]ig. 

As we have already explained, the banks liave no convenient agency 
for enabling them to ascertain whether the proprietors of small industrial 
concerns are working on sound lines and possess a good r<',pu1iatioii for 
honesty and pimctual payment. The proposal represeiits an attempt to 
supply this deficiency and to bring such men more and more into touch 
with banks of repute. The scheme would, in. the first place, be confined 
solely to industrial businesses with a paid-up capital of from lis. 5, 000 
to about Rs. one lakh . The provincial Director of ludnstries, assisted by 
his tochnical stal! and by the advice of a committee of business men, 
amojig whom a representative of the le.iiding bank might well find a 
place, would examine the financial position and reputation of applicants 
and their methods of manufacture, and would certify those persons 
whose position was found, satisfactory, as suitable recipients for a loan. 
This would take the form of a cash credit for a definite period and amount 
with a bank. Government would, under this proposal, guarantee the 
principal sum, lent with interest at a rate to be agreed on with the banks, 
ka.y bank of repute would be allowed to participate in the scheme, and. 
applicants would vseiect the banlr with which they would deal. Suitable 
limits, both maximum and minimum, would have to be fixed for the 
cash credits. The rate of interest to be paid by approved applicants 
would be a matter for Government to decide. The latter might perhaps 
desire a rate somewhat higher than the rate guaranteed to the bank. 
Some portion of this margin could t]ie.!'i bo retained by the bank for its 
trouble, and the rest be used by Government a.s a set-off against possible 
losses. If interest at a rate higher than the baulc rate were levied, the 
bank would find in this an inducement to take over an increasing share 
of the business, free of Government guarantee. By doing this, the bank 
would receive the whole of the interest charged, instead of having to hand 
over some of it to Governme.ut. Similarly, if a certified applicant failed 
to pay his debt, the bank would only receive from Government, in 
addition to the principal, the guaranteed rate of' interest ; and the bank 
would naturally do its best to avoid the loss of its sliaro in the interest 
in excess of this, by watching the way in which the g.<'-cou.nt was operated 
and reporting to the .Director of Industries anything wliich sliowed that 
action on his part was needed. 

It is clear that the success of tlie scheme would rest almost entirely 
on the qualifications of the Duector and on the nature of the organisation 
wliich he would have to create in order to determine the suitability of 
applicants for help. We recognise also that, as a general rule, the task 
of ascertaining the soundness of a concern asking for financial aid can 
be best performed by a banker, and can only be undertaken by Govern- 
ment at some risk. But we have so strongly before us the difficulties 
experienced by the .middle-class Indian, industrialist in obtaitiiog iinaniual 
assistance from existing banks, efihat we think the schiam^ deserves con- 
sideration, at any rate as an interim measure until imlustrial banking 


Ofrcy instances in which 
■: eOTernmant inaneial 
assistance may lie given 
to iarg© indastria! nndor' 
takings. 


facilit-ifts can ho, e\’ landed. Tlie same principles apjdy witb oven grealer 
force to any organisation for the supply of iiiitiai capital to iudiislries. 

294. There are, however, still lihely to be cases requiring help, 
which cannot for various reasons be, reached 
by banks, and will need direct Government 
assista.iice. We liave already indicated the. 
extent to which Government should assist 
nascent industries by expert advice, Ijy 
experiment, by demon stratioii, and pioneering ; and we may point 
out that .Directors of Industries and their staffs will often, be in 
a position to assist and advise small industrialists regarding the 
Iceeping of tlieir accormts, and the form in which they should place their 
business position before banks from, whom they wish to borrow. We 
consider that preliminary investigation and expert advice by Governme.nt 
will inspire confidence and render possible the starting o.l; manj" industrial 
enterprises, for which in existing circumstances private funds are not 
forthcoming, .But there will still, we recognise, be occasional cases in 
which this will not be so, and more direct Government aid will then he 
asked for. The advisability of giving such aid depends on the extent to 
which the starting of the enterprise in question will he of bejiefit to the 
public, and not merely on its probable advantage, to the promoters of 
the industry. Thus, the starting of a new or the improvement of an 
existing industry, when sucli. a measure is required to supply an existing 
deficiency in the interests of national safety, is clearly a case for direct 
aid. There ma}’’ also be a few cases where a new industry or process will 
have such an important bearing on the economic development of the 
country as to deserve Gove)‘n.]ne])t lielp. Finally, it may even be found 
that the extension of an existing industry to a new locality will benefit 
local consumers or p.roducers so markedly as to merit Government assist- 
ance. We think that in the majority of itista.i:ices private funds will 
he forthcoming without direct Government aid, to finance proposals put 
forward under any of the above conditions, if Government advice and 
technical assistance are freely utilised. But where private ente.r];)rise is 
unable to obtain funds without Government aid, and where, with such 
aid, pL'ospeets are promising, we think that, in the cii'ciimatances des- 
cribed above, it should be given. Financial aid of this kind, if for under- 
takings required, in the interests of national safety, should he solely a 
matter for the Imperial Government ; in other cases, it should, subject 
to their general powers of financial sanction, be wdthin the competence, 
of Local Governments, where they possess the necessary expert staff. 
In practically all cases of Govermnent aid to an hidustriai enterprise, 
action is necessarily to some extent experimental, and favourable results 
may be of great importance to future undertakings as well as to Govern- 
ment. We have noticed that in a few instances in vdiich Lotca,I Govern- 
ments have granted aid to industries, conditions were not so arranged 
as to permit of reliable inferences for future guidance being drawn from 
the results attained. It is, therefore, essential that, w.ith due regard to 
the interests of the undertaking itself, any such experimental measures 
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slioiild be {IS t.ir ay possible crucial, ns regards bolJi coodilions. and scab? 
of woridng. IMnciples will bo thus ascertained and a, dePinito po]ic}^ 
<?.;d.{d.)lishGd, which slioiild render possible, a still Iiirtlict? dogia'c of dele- 
gatioji in favour of Local Governuicnis. 

295 . Government assistance may take the form of guai-'antecs of 
dividends of loans of money, or of imdortakings 
to purchase output, as may appear most suitable 
in each case. Thus gnara?atees may be appro- 
priately given in the (?a 8 o of large incluskies, in 
wliicli the dividend-earning stage is likely to be reached only after a 
comparatively long period. An a geiiera.l rule, any sum paifl Ijy Goveru- 
ment by ^^'ay of guarantee .should be refunded from tlie subsequent 
prohts of the enterprise, when these have reached a c(?rtain predeter- 
mined percentage ; and tlio guarantee should l)e only for a limited 
Tiuniber td years, and at a Sumevdiat liigher rate than rhat wliicli (Tovern- 
rnont paper can be lx.ught 1,0 ytcld. jjoa.ns are. especially .siiilable in the 
eaM ol comet 11 j nilh asstds ol a ( o!t!])arativc]y liqmti lahne. but uecil 
not bo conlino.d to these, if GoYcniment is fully sati.sficd as to the pro.s- 
pects of the undertaking. Agreements to purchase output may be freely 
given to concerns manufacturing articles not previously made in the 
country, and, in other cases, with greater caution aiid with due regard to 
existing interests in India. 8 uoh agrcemeirts should be limited in point 
o.f time, and should 1)0 accompanied by .suitable costditions as to quality 
and price. The output must, of course, be of articles v.'hi(;h Government 
requires for its own purposes. There may be a few industrial ventures 
which Government may consider of importance to national safety, but 
does not desire to nndertake by its own. e.gcncy, though it thinks .it iieceis- 
sary to have a continuous and eiiective voice in their .majiagemc.nt. In 
such eases, especially wlierc sidiicioiit private capital is .not fortlicoming, 
Government might contribiile directly towards capital re, sources as a 
shareliolder. The general c.(Iect of the measu.re.s .siiggested will be 
greater and will bo iji tlic direction where it is nLo,st needed, if ventures of 
moderate extent receive j»rcference a.nd th.e r<'qiilrement.s of coiri.j).‘!.rative 1 y 
■iindeYeloj)od dj’stricts are not overlooked, 

290 . B<‘.foi’e giving as, si, stance which iiivolvc'.s a clnvrge on the juiblic 
.. funds, Govcrjiinent .sliould satisfy itself regard- 
Ii0i2rriiasein ^s^apervissoii Jiiiaiieial statu, s of the luomoler and the 

ceo.nomic and technical aspects of the proposed 
indu.stry. The latter information may be collected cither by Govern- 
ment or ])y the promoters, ,so long a,s the agency emplojmd is of a nature 
to command confidence. Where any form of Government .finaiicial 
assistance i,?, given, we consider it desirable that Government super- 
visio.ii should at. least include audit and iinspectiou, and that it should be 
secured by siiitalile agreement.s that the objects a,im.ed at b}' Govern- 
ment will bo fulfilled; also that, where guarantees are offered, nnfa.ir 
encroachments 011 the earnings of the undertaking should not bo per- 
niitted to otlscr intere,st.s. 
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2y7. T)i ofti‘t'a,iri r.ases it ma.y be desirable, espeoiaiij in the early stages 
. „ . 1 ® : of an imdeitaking, to appoint a Government 

dii’eetor, who need not, however, be an official 
We realise that in the case of railways, where a 
well-established policy has been developed as the result of years of 
experience, a Government director can safely be allowed to exercise tlie 
power of veto ; Imt in the case of commercial companies, where prompt- 
ness of action is essential, Government interference, unless on carefiiHy 
ridjustod lines, would be liable to cause delay, leading to very serious 
losses. Ordinarily, therefore, we consider that the functions of a Govern- 
ment director should be limited to reporting to Government the action 
contenrplated or tahen by the company where it is of a nature demanding 
Government attention, and that he should not have to refer such action 
for sanction. 

298. We consider that, where industrial undertakings receive Govern- 

^ ^ ^ inent aid, e.g., by way of guarantee or sub- 

Iftlsiiig aided sbare capital, their capital should 

be raised in India in nipees. In order to sec'are 
that the opportunity of subscribing to such undertakings is fully open 
to all classes of the public, 'we think that Government should control 
the allotmout of shares, for example, by formulating rules designed to 
give an opportunity to small investors of Joining in industrial enterprise, 
and to induce the Indian public to take any interest in industries. 

299. Bimilarly it is desirable in such cases for Governmenii, so far as 

the circumstances admit, to obtain some qtfid 
ORd^riakiiigs by companies quo for its assistance, which may take the 
in coRsnIeration for Gov- i i • , ,v t • i j 

eminent assistance. form of an undeitakiiig to .sell certain, products 

to Government at a favourable rate and within 
certain specified limits of cpmntity, if required ; to give priority i>o Go^'- 
ernment orders in certain circumstances ; or to accept a ceriiain number 
of apprentices. 

We wish to make it clear that the foregoing remarks are to be taken 
in the nature of general suggestions ; rigid prescriptions are undesirable, 
seeing that, in the early stages of a new policy the activities of Govern- 
ment^ must naturally be regarded as experimental, and should therefore 
not be unduly fettered by hard and fast rules, the object in ^dew being 
to foster industries with the minimum amount of Government assistance 
or interference. 

300. There is a general consensus of opinion that there should be. no 

limitation on Government aid to a new enter ■ 
^ wXfwtip eoSiisf** P”®®’ ground of its competing with an 
established external trade. 

301 . Assistance may also be given by way of loans to small or cottage 
industries and to co-operative societies. This 
class of loans should be made by the Depart- 
ments of Industries to persons or bodies whose 
financial position and character are found on 
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local enquiry to be suitable. Other forms of security tlian landed pro- 
perty might be acceirtcd, but in snob cases a stipulation slsonld be usnally 
made that applicants should find a fair percentage of the total outlay 
from their own resources. The advice of the members of the Board of 
Industries or of its local or special committee as to the financial standing 
of an applicant for a loan would be of value and would usefully supple - 
mont local enquiries. We have already stated that all schemes foi; 
Oovernmeut loans to industries should be worked with the object of 
handing over the business to a suitable banking agency in due course, 
and the interest on these loans should accordingly be fixed at a rate 
which would render this course possible. 

It should be a condition of the loan that it should be spent on approved 
types of plant and the department, itself might, when desired by the 
applicant, purchase the plant. There are numerous types of plant suit- 
able for the purposes of agriculture or of small iiidnstries, which could 
be made available by Goveriimeut on the hire-piircluise system. This 
system has already been followed with some degree of success in M>-sore 
by t1ie State Dex)aTtment of Industries, and by private concerns else- 
where. We print as Appendix M the rules for hire-purcliaso in force in 
the Mysore State, as an in.sta.noe of a mechanism wliich experience has 
shown to be effective. 

302. We consider that some maximum limit must be placed on the 
amount of individual loans advanced and on the value of phant supplied, 
under tliis sj^stem, but it would l)e for the Local Covornment to determine 
the figure to which the powers of the Director of Industries should extend. 
We are further of opinion that advances of this kind, whether in cash or 
by way of hiro-purchase, should, be made under a special Act providing 
snitalde means for the recovery of outstandings. In the absence of such 
provision, the difficulty of recovery will tend iiTuhily to restricf-t the giving 
of advances. The Land Improvement Loans Act and the Agriculturists’ 
Loans Act do not cover the granting of loans for purposes unconnected 
with agriculture, nor do they permit of the loan taking the form of plant 
mad.e over to the. rcc.ipient on a hire-purchase system. For tluyse reasons , 
we think-: lhat fresh legislation would bo required. 



CHAPTEE XXL. 

Pro?iii€ial Departments of Iiicliistries. 


303. We liave sliowii in preceding chapters that tlio economic devclop- 
ment of India has been very incomplete, and 
Re-eapiinfattoi^cf^ pevmws -^g niinicroiis deficiencies have left her 

exposed to disadvantages and dangers from 
which a proper organisation of her resources and workers would make 
her free. This end cannot he achieved, in the peculiar circumstances 
of the country, without the adoption of a national policy of iiidnstrial 
improvement, covering a number of parallel lines of advance winch 
have been explained in detail. We have drawn attention to the necessity 
of technical and industrial education, . and we have recomiiicnded a 
comprehensive scheme to meet the needs of the leading indnstri(vs. We 
have indicated the extent to which the country suffers at present from 
the lack of organisation among scientists, and we, have made general 
suggestions for remedying this deficiency. Yfe have pointed out 
the improvements w'hich require to be effected in the Agrienltural and 
Forest Departments and in the Gleological Survey, to make them 
more useful to industrialists and to the country generally, xigrioiilture 
is onr most important industry and, if conducted on more ofiicient lines, 
it .will not only supply a greater range of raw materials to incliistrialisfcs, 
but will set free some share of the labour which it is at presoiili employing 
in a wasteful manner. We have discussed the sources of power whicli 
exist ill India and have made suggestions for their more economical 
and efficient utilisation. Perhaps the most important of our proposals 
are those relating to industrial exjmriment and research, and to technical 
assistance and advice to industrialists, and we have explained in some 
detail the dificreiit forms that these must take in the case of both cottage 
and larger industries. The organisation proposed for the aid of tbe 
former will require to be supplemented by a system of finance by Govern- 
ment and by co-operative agencies. To meet the financial needs of the 
larger industries we have made separate suggestions. k¥e liave projiosed 
that the purchase of Government stores should be conducted in a way 
which will encourage manufactures in this country, and we have also 
pointed out the iieGessity of an improved system of coinmerciai and 
industrial intelligence. We have made a numher of incidental sugges- 
tions regarding such matters as transport, land acquisition and the 
milling rules, which will, we hope, smooth the path of mdiistiial 
progress. We have discussed the general position of industrial labour 
in India, and have tried to show: in what ways its efficienejr is aifeetei.l 
by the surroundings in which it lives and works, and liow^far these 
can and sliould be improved. - , 
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304. To cany out these suggestions in the first instanoe. and to 
maintain the ground won, we require a specific organisatioiL properly 
equipped for the purpose, whose duty it will also be to keep a constant 
watch fo]' industrial developments abroad that may menace the interests 
of India, and taaee that such assistance as can be afforded is not lacking 
io our industries in their struggle against outside competition. Wo 
must emphasise the extensive nature of these proposals, cacli one of 
wliicli will involve heavy responsibility in direction, whicli. can only be 
discharged with the aid of the best expert advice, executive work on a 
wide scale requiring a numerous staff for its performaneo, and the expen 
ditiire of large sums both by Government and the industrial public. 

We are proposing measures designed to assist existing industries, in 
whicli many crores of rupees are invested, and to bnild up now ones 
which may become of equal importance, with the object of making India 
Belf-sufficing both in respect of her' industries and of the expert staff 
wliich they require. These far-reaching aims can never be achieved 
without a gi’eat effort, in which both the, Government and the people 
must fully co-operate ; and for this co-operation we have provided. 
Bo far as Government is concerned, the main share of the work will fall 
to provincial administrations, but in the interests of economy and 
efficiency alike, some important duties will have to be performed by the 
Imperial Government, and the la.tter will, in any case, lie responsible for 
the success or failure of the policy, of which it must assume the general 
direction. 

.305. Wt^ have already indicated the shares that will iiave to be borne 
in this work by the Imperial and Local Govern- 
iSrafsSwraSs'i/in- ™sp?ctivdy. The coiil,rol of teolmieal 

dusiria! poHcy. and mdustrial education, except in tlie case of 
two central institutions, one for tire highest; 
class of instruction in engineering, the other for metallurgy and mineral 
technology, for which we think a necessity will sooner or later arise, will 
lie entirely with provincial Governments, though we contemplate 
certain advisory functions being performed by imperial agency, to ensure 
this form of education being maintained on sound lines and to avoid 
the numerous errors of the past. 

By far the greater number of the 'members of the Chemical Service, 
which is the one most intimately concerned in industries, would according 
to our recommendations be placed Tuider the orders of Local Govenn 
ments, and the Imperial Government would then be concerned merely 
with questions of the recruitment, promotion and distribution of the 
staff, and with fundamental research. We have proposed no alteration 
in the existing allocation of responsibilitj'- in respect of tlie Agricuitura! 
and Forest Services, nor in the case of the Geological Sui'vey. In Chapter 
XIV we have shown that a limited number of special cases exist, where, 
in the interests of economy and efficiency, the initial mea.sures must be 
taken by the Imperial Government. But in most cases this work would 
be done by provincial Governments, who would, as a rule, be responsible 
.for the practical application of the results of investigations, whether 


carried out by tlieuiGeives or by tha Iia.perial Governriienti. Vfe liave 
proposed that commercial aud industrial intelligence sliould bo collected 
and utilised in the first instance by the provincial Dejiartments of 
Industries, which would transmit the information to tlie Director of 
Uominerciai and Industrial Intelligence. The p>ni’chaso of stores would 
be dealt with initially by provincial departments, but there ate certain 
im]) 0 ],’taiit. materials which must obviously be purchased by a centra^ 
agency, and this will, in any case, be required for the distribution nf 
provincial demands that cannot be satisfied locally. 


The administration of certain Acts and rules affecting industries, 
such as the Factories Act, and the Mines Act and Mining Rules, should bo 
controlled by an imperial department, as at present, to avoid inequalities 
of treatment which would operate unfairly on industrialists in difierent 
parts of the country, though the necessary executive work would 
continue to be done entirely by Local Governments. In respect of 
financial aid to industries, we have proposed that loans to cottage and 
small industries, when necessary, may be made by Local Governments ; 
while we think that larger-scale finance must be for the present provided 
by' private agency, though we contemplate the grant of Government 
assistance in special cases. The welfare of industrial wmrkers must be 
entirely a provincial concern. 

Departments of Industries have been formallji^ sanctioned by the 
Secretary of State in some provinces (Madras and the United rroviuces), 
and in most others tentative measures of a similar character hav<?, been 
taken by local administrations. 

We think that the recapitulation of our proposals, wide h we have 
given in this chapter, will show that the responsibilities of provincial 
Govawnments in respect of industries can be successiiliy discharged only 
through provincial Departments of Industries, which should be controlled 
by Directors of Industries. In these conclusions we are supported by 
the almost imaniraous opinion of the witnesses who gave evidence before 
,iis. 
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306. The work of provincial Departments 
of Industries should fall under the Following 
heads 


(o) Th(3 direct rmcouragement of industries, iinjltiding a large share 
in industrial researcli work, the .provision of techuicai advice 
end assistance to industrialists, the examinytioii (»f applica - 
tions for special concessions, and the grant of loans to small 
and cottage industries. 

(h) The collection and distribution of commercisi and. liidiistiuiJ 
intelligence ; the work of |)assmg Government indents and 
of purchasing and inspecting certain classes of Government 
stores ; the organisation of markets for local products ; the 
conduct of special enquiries and industrial surveys ; the 
holding of industrial exhibitions and the management of 
commercial and industrial museums. 



{i) '{Iw.* of teclmical and iiiduslml odiicaiio]!. ''i'lii.s ^voul(l 

liccessitate the trainiiig of staf for, and tlic iiispoction of 
indusiriril scliools ; tlie organisation and inspection of 
n.p])r entice classes a^ttacLed to large works, and tlie provision 
of tlic sta.li' for tlic necessary theoretical teaching. The Direc- 
i;or would also ha.ve to take his share in the control of the 
higher institutions for technical training. Funds for techni- 
cal and industrial education would be provided fronj, iiis 
budget. 

((/) TliC control of the staff employed for the local administration 
of t]]o Electricity, Factories and Boiler ^cts ; and the 
furnishing of advice to Government on the industrial and 
commercial aspects of tlie Mnes Act a.nd of the rules for 
mining leases and prospecting licenses 

'W'c desire to draw attention also to the irecessity for some means 
of exchanging information regarding the experience gained in different 
]u.'ovincc'S. Even in respect of cottage industries this is necessary. We 
found at woi-k in the local weaving institute of a certain province two 
lypes of looms, the use of wdiich had been entirely abandoned, and for 
good, reasons, in at least three other provinces which had tried them. 
We have made definite proposals to secure the exchange of iiiforination 
in respect of technical a,nd industrial education and of the purchase of 
Govei'inncnt stores. As general measures, periodical publications, 
occasional coiiferenccs, both general and sectional, and inter-provincial 
visits seem the best means of doing what is needed. 

307. Wo have further to consider what sliould be the relation, s of 
the Director of Industries with the Agricultural 
Relaticns of Depaiiinent and Co-operative Departments. Witli regard 
ef to agriculture, tlic functions of tlie Director of 

Agriculture would naturally include the collec- 
tion of intelligence of coinmcicial value regarding the crops prod.uced in 
Mio province, which ho should communicate to the Director of Industrie, s 
I'hough he himself should supply the essential information to the Director 
of Statistics. Agricultural engineering, including the demonstration to 
agriculturists, of small power plants, should bo under the control of the 
Director of IndiLstries. In Bombay, where until recently (191.8) there 
was no Director of Industries, this work was controlled by the Director 
of Agriculture ; a ,simila.r course is, it is under,stood, contemplated bv’ 
tlie United Provinces and Punjab Governments ; and the Madras 
Government in 191G ydaced the Pumping and Boring Department under 
tdic Director of Agriculture. The absence or comparative inactivif-y 
of; provincial Departments of Industries can be the only reason for sucli 
a. course. Where a wcll-eq\iipped Indu,strial Department i,s actively 
:«t worlc. it secm,s a waste of coutrol to Iiavc one de])artment putting in 
]) 0 wer plant .for agricultural work and a-nothcr for other .small indusirie,''-, 
side by .sithi in the same district. The work itself is of a to I, ally di.fferout 
cdjai’actc.r from that which properly belongs to the Agricultural Dopart- 
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ujent, and valuable adaptations and improvements arc not likek to be 
fortliconiing except from a tecbnioal department wliich can control 
tiic T/ork of industrial specialists. 

Tlie connection of the Director of Industries with co-operative work 
for industries has been discussed in Chapter XYIII. The intimacy of 
the relaticins betvveen industrial improvement and agriculture has been 
eniphasisetl in Chapter V, and we here again draw attention to the neces- 
sity of the provincial departments in question being so co-ordinated as 
to secure close and harmonious working between all of them. This, we 
ihiiik, may be best attained by x>lacing them directly under the charge 
of a single liigh oflicial, preferably a Member of the Executive Council. 
It is clear that the functions of the Departments of Industries will be 
botli, extensive and important, and that they will involve a serious increase 
in the responsibilities of Local Governments. Skilled control and an 
expert staff will be required, and full co-operation with industrialists 
and capitalists must be obtained. 

308. For the proper control of its staff and the efficient conduct of 
. ^ its work, the department should be supervised 
Pi spssais^ for Board e Director, who should be assisted by a 

. provincial Board of Industries, the members 
of which should be appointed by Government, in some cases on its own 
selection, in others on nomination by suitable public bodies. We have 
attempted below to work out a scheme which would be suitable for 
those provinces where a wide field of selection exists among persons 
engaged in large-scale industries and commerce. But we recognise that 
it may be desirable in other provinces, at any rate at first, to attach 
fewer powers and responsibilities to the Board. 

Three main suggestions have been made : — (1) That the Director of 
the department should he an executive officer solely responsible to his 
Local Go verumeiit ; (2) that the department should be controlled by a 
.Boju’d of officials and non-officials, and that the Director should be its 
executive officer and under its orders ; (3) that the Director should work 
under the orders of the Local Government, but should be assisted by a 
Board, ot wliich he would be the Chairman. So far Madras has adopted 
the first method, and the United Provinces the third. No province has 
accepted the second proposal, and rightly so, as it seems to be unworkabie. 
There seems to us to be no doubt that the third course should be generally 
followed. The Board should not be merely an advisory body liable 
to have its suggestions disregarded by the Director ; for it will be difficult 
to get responsible and competent men to serve on such conditions. In 
respect of all matters not specially excluded from its scope, it should 
])e consulted, and in particular regarding the framing of the budget, the 
expenditure of budget ted funds and the appointment and promotion of 
the superior staff, but discipline and ordinary oflice routine, as well as 
such matters as the local administration of the Factories, Mines and 
Boiler Acts, should be left to the Director. Where the Board is in agrec” 
ment with the Director, action may be taken within the powers dele- 
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gated to tie clepartrnont by tlie Local CTOvernment ; ‘vviiere tkey die- 
agree, the matter Khould be referred to the antbority to which, the depart- 
ment is subordinate. It is hardly necessary to add that the .Director 
should not submit proposals to Government regarding questio,iis in which 
the Board is concerned, without consulting it. 

309. Some diversity of opinion exists as to the compo&i.tio,H ami 
strength of the Board. We consider tlui.t it 
e«mpo4Wo»|ndrtreii8tli be „jabily non-official. Wo dc* .not 

think that it should be used to co-ordinate Mu' 
w-ork of the various other departments of Government which will (jomc. 
into intimate coi],tact with the Departme.nt of Industries, siicli as those, 
controlled by the Director of Agriculture, the Registrar of Co-operative 
Societies, the Conservator of Forests and the Chief Engineer. In our 
opinion, the Board should be a link betrveen merchants and manu- 


facturers and the executive authorities of Government who deal with 
their interests. It is, w’^e think, wmrth while to recommend specially 
that adequate provision should be made for the representation of financial 
interests by the managers of banlcs or branches of banks established in 
the province. The post of Secretary to the Board should be filled 
by an appropriate officer of the Department of Industries. 

The Board should be a small body, the size of which should not be 
less than six or more than twelve, according to the province. In the 
case of a Board appointed from the business community of a provinci\ 
, it would hardly be possible to appohit more than a si,rigle member with 
a knowiedge of a subject like hand-loom w'eaving ; and such a member 
might ]iot be helpful in, respect of other matters. The Board should, 
therefore, have power to co-opt nuunbers for beniporaiy or special pur- 
poses and to appoint standing or temptnary sub-committees, .includliig 
persons from outside its o\v.n. luunbcr, to deal w^ith yj)e(‘is.l subjeeis. 
Wo think that tlie. development of the dcj3artme,ot w'ould bo facilitated, 
by the formatio.n of local or district committees which w'ould l)c able t o 
diffuse hidustriai .informatio]). and w'ould report to the central eoinmittec 
regarding .matters of local interest. Fiu'ther these committees should, 
prove a powerful means of exciting throughout the province a.u fudiv<,', 
interest in the work of the department. 

310. It .might be desirable to offer fees to the niembers of the Board 
and of the sub“Committees a,ud to grant them 
payment of members of travelling allow^ances ■ for attending meeting;.^. 
^ ^***^*”^ course is commonly adopted, not only in 

the case of the directors of limited cm.npHiiic.', 
bu! also of the iiic.uiljcrs of Port and Improvement Trusts. 

3iL The description which W'O have given elsmvhcre, iind in p.-irticuiur 
ill Chapter XIV, of the duties which the .Direc{:or 
quaiffleali®|s^sf^Bsr®ctor perform, aud the proposals ^vliich 

we have made hi this chapter regarding iiis 
administrative position and the working of his department, will show 
that ha must be a man with special qualifications. These include, in 
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t'he (irst/ jiUcc, biLiiiiess sense; i.e., the capacity ol apprei'ia ting the 
teclinioal features of industries in their bearing on commercial possibilities, 
aiid the ability to form conclusions as to the cominereiai soundness of a 
schoine. worked out by a technical expert ; the powder of organisation ; 
familiarity with the practical handling of economic questions ; and 
local knowledge. If such a man be also an expert in any industrial 
bjoncii; this will he a great advantage. Men of the above type may be 
round either in Government service or among the commercial comimiiiity, 
Gfiieiiils ’will probably be somewhat deficient in their appreciation of the 
biisiuess aspect of industrial propositions and in their capacity for 
business management. Those of them who do not possess technical 
knowledge will bo unable to add to or improve the suggestions of their 
technical staff, and it is not lilcely that they will be able to initiate new- 
industrial proposals. Non-officials may or may not possess expert 
iochuical knowledge ; but they are less likely to have wide local know- 
ledge, while the best men among them may not be willmg to accept the. 
comparatively limited prospects of Government service. Our rejnarks 
in, this cliapter have special reference to the initial appointments, wdiich 
w'ili give rise to the greatest difficulty. Later on, Directors will he 
provided fi'om the Imperial Industrial Service, if our proposals in Chapter 
X.XI[ be adopt(id. For the first appointments, power of organisation 
must be recognised as a factor of special importance. If, then, a properly 
qualified industrialist or business man is not forthcoming, the balance of 
advantage in these cases is in favour of the selection of the Director from 
one or other of the e-xisting services. But no undue delay should be* 
H bowed to elapse before replacing a noii-tcchiiicah man by a suitable 
iriA-'inbcr of the IiKliistrial Service. . : 

312. recommend that the relations of the Dhector and the Locui 
Government should be as direct as possible, 
which may be effected by giving him 
the position of Secretary for commercial and 
industrial subjechs. Proposals emanating from his department will 
already have been scrutinised closely by the Board of Industries ; and 
it seems an unnecessary addition to have these further passed under 
re'vic^v by Secretaries w.ith no special knowledge or experience of the 
subject, linnigli they should of course be examined in the Financial 
Depa,rbuient: of the Secretariat and by the Secretaries dealing ’ivith. other 
departinenis which may be affected by the proposals. 

W'c lia’>o coiisidcred the arguments put forw'^ard on the other side. 
Some, of Ihem have been recapitulated in a parallel case in ])arag).’aph, 18 
of the Report of the Public Works Department Reo.rganisatioii Conmiittec. 
But \vith reference to the view's therein expressed, we think (hat the 
Director of Industries and his Board, dealing as they do wuth the economic 
;tiid business aspects of a proposal as well as with its teclmical i'eaburcG, 
^viii noi. be exposed to the risk of taking a narrow departmental point of 
view. 

We recogiiise ako that, as pointed out by the Public Works Depa.r;k 
liieiit Reorgarjisatioa Committee, th.e head of a department who is also 



a Secretary to GoverniikCiifc, may be to some extent pn^vented from 
touring. But we tiiink that this objection liaB been OYcrstated. 
AlfcLoiigli tlie touring work of tbe Director of Industries is important, 
it is confined to tlie area of a single province, and bis tours need not, 
owing to tbe nature of bis work, be so prolonged as those of a Cbiel 
Engineer. Gases can reach bini by post and be returned by him without 
undue delay ; and between his tours he will have aiuplo oppoit unities 
for personal discussion with, the Member in charge or the head of tlie 
Govonunent. He would, in. a.uy case, require, except in the smaller pro- 
vinces, ,the assistance of a Deputy Director, who should he an oflicer Jis 
far as possible of the type which we have indicated as required for the post 
of Director, ajid this ^lssistance would set him free from routine 
inspections. 

We have also seen it urged that the scrutiny of a proposal by the 
Member .in charge (or the head of a local administration without a Goimcil 
governme.nt) and by his Secretary should be looked on as a single adminis- 
trative act, performed for the sake of convenience by two separate 
persons. In practice, however, this arrangement involves noting by the 
ininisterial subordinates of the Secretariat and by Under Secretaries, 
with a consequent waste of time ; and we are of opinion that, if the 
Director of Industries and the Advisory Board do their duty properly, 
the case can bo put before the responsible head as adequately as by a 
Secretary ; while in the cases that the Secretary at present sanctions on 
his own responsibility, the Director should himself have the necessary 
powers. A large proportion of the proposals sent up by him will be of 
a nature that should be decided on purety commercial principles ; and, 
with the opinions of the Director and his Board to help him, the respon- 
sible Member of Government should have ample materials for coining 
to a decision. The cases referred should not be nninerous, if proper 
delegation of powers is effected. 

313. AVe have nlready drawn attention to the difficulties tluA/ vdll 
face a Local Governmont in seloctii'g a suitable. 

Director, csjiecially in 
the case of the first appointment ; a,nd these, 
tiogether with the important influence which the personnliiy of tlm 
Director will exercise over the tone and methods of the department, 
AvaiTa.nt a substantial rate of pay, sufficient to attract a good man a.nd 
to retain his services for a reasonably long period. The Director, at 
least in all but the smallest provinces, should be a man with lo.ng Indian 
experience, which should probably not be less than 15 years. iSucha, 
man, if in the Indian Civil Service and of abilities above the average— -and 
these AAull be needed in such a post — will be in receipt of not less tlian 
Rs. 2,000 a month. Members of the other services would he draAving 
somewhat lower pay. A man who has started in cominereiallifc without 
family or other interest vA’ould at that time probably be a junior |.)artner 
in a business house, Avith prospects of a largely increasing sliaiu; in. tin' 
concern. AVti Invc uli'eady stated that the Director of ludustrios shouW. 
hold the Ml status of a Secretary to Government. These considerations 



stieiii bo us bo justify in tlie provinces of cMef indiisklul j,ui])ortaiice,- 
sucli as Bengal, Bombay and Madras, a salary of Es. 3,000 a month, 
whicii might, in the case of a man taken from an existing. Goveniment 
service, be reached by incremental stages starting at a figure based on, 
but soDiewliat exceeding, his salary in the regular line, and graduated 
so as to reach the maxmiiim in about 5 years. Further prospects in the 
imperial department also await a successful provincial Dkector. In tlic 
case of the less important provinces, the maximum salary might rajigc 
between E.s. 2,000 and Es. 2,500. , We recognise that the nature of 
the work will ^^'ary greatly from province to province, and that 
the possible sources of recruitment will be lunnerous. We therefore 
think it undesirable to do more than indicate generally the limits of salary 
likely to be fonnd suitable, leaving the Local Governments to work out 
their initial proposals to suit inidividual cases. To secure really out- 
standing men for the fi.rst appointments, it maj’’ prove necessary to give 
specially favourable terms, even in advance of those suggested above. 


314-. A Deputy Director would be required at first in only the larger 
Satarles and duifesol other piOTinces ; and he _ should receive a salary, 


Oncers the Department 
of Industries ; Deputy 
Directors. 


which might suitably be incremental, begin- 
ning at Es. 1,000 and rising to Es, 1,500. 
Deputy Directors may, in the first instance, be 
recruited from Government services or from the commercial community, 
and later from the Imperial Industrial Service, as explained by us in 
the following chapter. 

315. The industrial engineers who would be requned in the pro- 
Indnsirial Enginoors. 7“'’“ departmente would be concerned mostly 
m the erection or small power plants and in 
advising on the erection of machinery in factories ; specialist hnowlcdgo, 
where needed, would be provided, as a rule, by seconding special men 
from the cadre of the Industrial Service or by temporary appointments. 
They must be good all-round men with a wide range of practical experi- 
ence. Men of the class rec|mrecl should be recruited in the first instance 
as explained by us in the next chapter, but they will need training and 
practical experience before they are fit to be placed on responsible work, 
As we point out there, the engineer stafi should form the basis froju which 
our proposed Industrial Service will be built up, and for exceptionally 
qualified men there would be prospects of rising to administrative rank. 

31G. The work of Chemists in the provincial departments will ho 
Gliemssts mainly of an analytical character, and men 

with adequate qualifications can be obtained 
oil salaric.s of Es, 300 rising to Es. 600., 

317. To carry on the current duties of the Department of Iiidustiics 
GIreie Officers throughout the province, it would be necessary 

to create a number of territorial charges, the 
.size of wliicli would depend on the work to be performed. Each sUoidd 
be supervised by a circle officer, whose duties would comprise the general 
supervision of all but the most important local activities of the depart- 
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Me 7 it. He would be its representative on tbo spot and the cKaniiei ol 
communication between the people and the departmeiit. He would 
receive requests for assistance, make local enquiries, prepare schemes 
and supervise minor works. He should invariably be an engineer with 
a. general experience of industrial work. Such appointments could be 
tilled best by local men, who are more easily able to establish friendiy 
reiations witli the people and can tour more freely among them. Their 
salaries should generally range between B,s. 200 and Ks. 700. 

H8. A senior office assistant on Bs. 600 or thereabouts would be 
required in all but the smallest provinces to 
collate and keep up to date the commercial 
ami industrial information furnished to or collected by the Industrial 
Department, and to supervise the office work in connection with the 
checking of indents and the purchase and supply of stores. 

319. We give below a statement showing the officers who would 
TaOular statemert ol staff, coratitute the supeiior staff of a Department 
of Industries m one ot the larger provinces. 
Some of these would be officers drawn from the Industrial and Scientific 
Services, and the remainder would be either experts on temporary 
agreements, or officers recruited for the local Industrial Service, which 
each provincial department would require. The list is inclusive, and all 
the officers comprised thoreio might not be required in any one province 
at^one time. We have formulated in the next chapter oui: proposals for 
the constitution of an Industrial Service, but, for the sake of coiiveuionce, 
we have anticipated these by indicating in the statement the officers 
who would ordinarily bo members of that service. 


inieilige«ce work. 


luduotrial Service. 
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^il! bo sometimes eugiueem, sometimes iuSustiinl chemists, etc., and ivill act hb 
4ud cousuitante iE their Bjwcial subjects. ' 



CHAPTEE XXlt 

An Imperial Department of Indii^Jtries» 


B2(). We. have, already explained that’, there will he cecUiiu Iridnairiai 
OesrM „i W|i«isll.ililj “f importiiii«o. common to more 

attaehirsg to the imperial than one part oi India, wliicii in each case 
lieverrsmeiit forihemdus- involve the eiiiploymeiit oi’ a comparativeiv 

trmi policy o< the country. [„ 

gale thorn, it may be ou a commercial scale, and to propound promising 
solutions. These are snfiaciently important and sufficiently correlated, 
hotli in themselves and in the public .mind, to juslify special treatment, 
and they involve interests whicli deserve separate representation iii 
the Viceroy’s Executive Council. They are more closely allied witli 
.ma.nttfa.cti!ring industries than with the production of raw materials, and 
we consequently see no reason for grouping them with Agriculture and 
Forests, which would thus remain, as now, associated with Irrigation, 
the administration of Land Revenue Law, the collection of Land Revenue 
and the control of the Veterinary Service. 

ft is tluis a most important duty of the Government of India to 
provide the machinery required to ensure the uniform, devidopment tha(: 
alone will make the country self-contained, hotli economically and for 
purpose.s of defence. From this point of view, India’s most prominent 
present delicieiicies are the absence, of provision for the smelting of metals 
a.nd consequent production of alloys, the manufacture of cheniioak and 
the utilisation of the by-products of de.structive distillation of coal and 
wood, the manufacture of rubber, now exported in a raw state, the 
jireparation of foodstuffs for transport, the production of the bettor 
qualities of leather and the utilisation of the natural wealth of the 
forests for the recovery of drugs, essential oils and dyes. In addition 
iiO the production of these essential materials, the organisation on a large 
scale is also necessary of manufacturing operations for the production of 
articles, many of which will probably not be undertaken in the near future 
without some form of Government guarantee or support. This applie.s 
(.^specially to the manufacture of electrical machinery and certain speoial 
ibrms of mechanical plant, such as internal combustion engines, machine 
i ools and heavy steel forgings. In most of these enterprises it is obvious 
that only Government can be expected to give an effectual lead. 
Biiniiarly, propositions for the development of hydro-electric power 
involve concessions either for development or distribution independently 
of provincial boundaries and beyond the functions of Local Governments 
to regulate. We consider that om* administrative proposals will meet 
these requirements without trespassing on the rights and functionH (.?!’ 
provincial Governments in connection with their own local problems, 



"dietlier social, economio or industrial. In designing this central 
machinery, we arc not in any way reducing the authority of Local Govern- 
ments ; for the programme of progress which wo propose for them, will, 
if conscientiously undertaken, demand a great increase of effort and of 
co-operation both on the part of the respective Governnients and o£ the 
peoples under them. We are not taking away responsibilities from 
Local Governments in order to centralise them in the Government of 
India, but, on the contrary, are proposing additio.iial activities for both, 
especially the latter, which, according to the majority of our witnesses, 
has been out of touch with the commercial and industrial needs of the 
country. 

321. The duty of supervising and stimulating such important inter- 
ests, many of which are vital both on economic and on military grounds, 
could not fairly be left to Local Governments, as the whole programme 
of industrial development must be framed on a national basis and, .in 
particular, to meet military needs which will vary from year to year. 
Although some of these industries which are required for the direct 
production of lethal munitions will presumably be carried on in factories 
owned and administered by Government, by far the majority of them 
might more suitably be entrusted to private enterprise ; but, if the latter 
are left to unassisted private enterprise, their development will be 
imec|na], and only those will be taken up which offer the largest and 
quickest returns on com]3aratively small capital risks. Many of these 
industries also flourish only in family groups, and, unless the State is 
made responsible for the encouragement and maintenance of the econo- 
mically weaker members of such groups, even the more remunerative 
enterprises may be neglected to the detriment and possible danger of the 
country. Ex];)Grience of the past three years has dravm att 0 ntio.n to the 
fact that the requirements of modern civil and especially industrial life 
largely coincide vdth the list of essential munitions of war, and that ques- 
tions of defence are vitally connected -with those of industrial develop- 
ment. After the war, India will find herself face to face Tfith nations 
struggling to recreate their wealth and to emerge from the economic 
morass into which they have been plunged. All industrial problems will 
then assum.e an eiiormojs importance for this country ; and wdthout wise 
guidance and the wfliolehearted and energetic prosecution of a strong 
constructive policy, India cannot possibly become strong and self- 
supporting, and cannot possibly fulfil her duty to herself and to the 
.Eiupire. 

We have proposed in this report an extensive scheme designed not 
only to remove the existing industrial deficiencies that threaten national 
safety, but to strengthen and enrich the country as a whole, by providing 
it with the necessary equipment for increasing its powers of production. 
A necessity therefore exists for a central authority organised alike for 
the general control of this policy, and for the actual execution of sucli 
parts of it as wo have shown cannot bo suitably undertaken by Local 
CTOveriimeiits, No avoidable delay can be allowed to occur in the pro- 
secution of this policyj and care must be taken that progress must be on 
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even and eoiifciDiioiis linos, and dangerous gaps avoided, TIic jg functions 
can only be pei-foinied by a special department of the Imperial Grovocn' 
menu. 

322. Tlio Imperial Department of Industries would control the 
administration of the various Acts with which 
fjecessliy at jg concerned, and would be responsible for 

* the general direction of the accepted industrial 

policy of the country, including technical and industrial education. 
The remaining duties of the department would consist of the initiation 
and running of any imperial pioneer and research factories that may be 
needed ; the management of full-scale Government factories ; the fi-am- 
ing of schemes for assisting private enterprise of a class for which an 
imperial agency would be required ; the supply of stores ; the collection 
and dissemination of commercial and industrial information; and the 
direction of such scientific a,nd technical services and departments as 
come under its control. The latter class of duties will involve much 
work of an executive nature, which cannot conveniently be performed 
directly by a department primarily constituted, like other departments 
of the Government of India, for the consideration and enunciation of 
matters of general policy. 

An organisation of suitable constitution and powers will, therefore, he 
required for the performance of the admmistra,tive and executive duties 
described above. In view also of the growing complication of Govern- 
ment work, it is desirable to free the Member in charge from as much 
routine as possible, and leave him leisure to deal with questions of 
policy. 

The executive and administrative duties of the department, many 
of which require special technical knowledge, should be performed in 
subordination to the Member by a group of responsible officers whose 
experience and qualifications can be best utilised by combining them in 
a single body. This body we propose to call the Indian Industries 
Board. Its constitution and functions will be outlined after enumerating 
the various heads of work and subordinate departments for which the 
Member in charge would normally be responsible. They are obviously 
in excess of what any one individual could effectively control, while 
carrying on his duties as an Executive Member of the Viceroy’s Council 


323. We have, however, still to explain what, in our opinion, should 
be the precise relations between the Member 
ii"*- cliarge and the Board. We have considered 
® * the desirability of providing the Member with 

a secretariat and departmental establishment, in addition to the establish- 
ment attached to the Indian Industries 'Board. We recognise that the 
Member might with the help of a separate secretariat he able to bring 
a more independent judgment to bear on the Board’s proposals. But the 
extra cost involved, and the delay and waste of work caused by the 


double noting, would more than outweigh the above advantages. The 
Member, after all, is responsible not only for laying down the genera.i 
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policy of tile depaiimenfc, but for secnriug its energetic prosecution ; 
and we tbink fcbat tliis responsibility can be best maintained, j^ot b}' 
placing him in the seat of a detacbecl critic, but by emplrasising liis 
position as departmental bead. He sbould, w'e tbink, be iTesitient- of 
tbe Board, witbout the cbarge of any specific brancli of work. Tliis 
would enable him, in considering any question that may come liefoie tlic 
Board or any proposal tliat may emanate from tlie bead of a subordinate 
department," to take a vie\T which would be free from tb.e deparimeutnl 
prepossessions tliat may affect bis colleagues. It will also keep the 
other members of tlie Board sufficiently in touch with the general i^riicy 
of Government, to prevent inconvenient divergencies, resulting iu friction 
or wuste of work. The Memlier, as President, of the Indian Industries 
Board, must have full powders as be ba.s full respoiisilulity, and sbould, 
tlierefore, be in a position to overrule the view’s of his colleagues ; tbej’ 
sbould, bow’evef, have the right of placing their opinion on record in 
such cases, . 

324-. The subjects and departments at present under the control ol; 

the Department of Commerce and InduBtrv,^ 
Sf iffite. wW* we liare either spedfically recommended ' 
for allotment to the proposed Department ol 
Industries, or ■which should fall to its share, in view of their nature and 
associations, are. the following 

1. Geology and Minerals {including the Geological Survey of India 

and the administration of the Indian Mines Act). 

2. Salt. . 

3. Indian Explosive.s Act and the Indian Petrolenm Act. 

4. Stationery and Printing. 

5. Inventions and De.signs, 

6. The collection and distribution of commercial and industrial 

intelligence. 

7. The supply of stores ivhich, under our proposals, will include the 

receipt of indents and their examination and distribution foi* 
purchase in India or abroad j and the administration of tlie 
Department of Stores. 

8. The Indian Factories Act. 

9. The general encouragement of industries, including tiic grant of 

assistance or concessions to industrialists in cases of more 
than provincial importance. 

10. Advice to Local Governments regarding the improvement of 

industries and the conduct of technical and industrial educa- 
tion, the latter of which duties has hitherto pertained manih' 
to the Department of Education. 

11. The administration of the various Acts relating to steam boilers. 
In respect of some of the above heads (Nos. 2, 6, 7, 0 and 10), we 

have ppposed a considerable increase and, modification in tlie scope of 
the existing work, In Chapter’ XV we have recommended that the 

'm 



following Bubjeofc be transferred from the charge of the Public Wor]v>^ 
Department to the Department of Industries : — 

12. Electiicitv. 

We think that the Department of Industries should also be made 
responsible for the following heads, if they- are placed under the control 
ui’ a civil department : — 

13. Ordnance factories. 

14. The inspection of ordnance manufactures. 

The proposals which we have, detailed in Chapters IX and XiY of 
oiir report would also involve the control bv the Department of Industries 
of the following entirely new heads : — 

15. General direction and application of chemical research, and 

the control of the proposed Chemical Service. 

16. Imperial factories for research or demonstration. 

We have proposed that chemical research and the Chemical Service 
should be under the Department of Industries. Of the other scientific 
services recommended in Chapter IX, those relating to bacteriology, 
botany, entomology and zoology will be so closely in touch with the 
work of the Agricultural and Forest Departments that they would 
naturally come under the same department of the Government of India. 
The Chemical Service would, it is true, lend its officers to practically 
every department of the Government of India, but its relations with, 
industries would be, so numerous that it should certainly be brought 
for administrative purposes under the proposed Department of Industries. 
The subject of geology and minerals would also have its nearest associates 
in the chemical group. There remain a certain number of technical 
industries, such as tanning and the manufacture of glass and of certain 
chemicals, including dyes, which would require laboratories for research, 
research factories and small iDioneer factories on a commercial scale. 
The staffs of these should include chemical technologists, and, as these 
factories would not be permanent, the cheapest way of staffing them 
would be to borrow men from the Indian Chemical Service, 

With reference to items 13 and 14, ordnance factories and the inspec- 
tion of ordnance manufactures, we have already stated in Chapter XTT 
that ordinarily we see no reason for the existence of full-scale Govern- 
jnent factories, except for the production of lethal munitions. We have 
talcen no evidence regarding the workiag and control of these factories, 
but we have contemplated the possibility of their being placed under 
the Department of Industries, because their operations must be conducted 
on Imsiness and technical lines very similar to other activities of that 
department. If it be decided to hand over these factories to the control 
of a civil department, they would naturally be administered with direct 
regard to military needs (and it should not be difficult to provide an 
appropriate mechanism in the form of a Munitions Council to ensure 
this end), while they would be actually managed by specialised technical 
officers. 



ITe tliink tliat tiie Department of Statistics slioiild be left under tlie 
coiitrol of tlio Commerce Department of the Government of India, while 
Fisheries should not be handed over to the Department of Industries, 
unless that department is also eventually required to take charge of 
Agriculture and Forests. 

325. It will be observed that the heads of business which would be 

placed under the Department of Industries, 
Batigs qaaHflcaiions fall naturally into three classes, with reference 
subject matter and to the qualifications 
required by the supervising member of the 
Board. The Indian Industries Board should, therefore, consist of three 
ordinary members apart from the President. The member dealing with 
heads 1, 2, 3, 15 and 16 should be a man whose education had combined 
a scientific training with subsequent practical experience in subjects 
such as those which form the equipment of, say, a consulting mining 
engineer or of a technological consultant. Heacts 4, 6, 7, 8, 9 and 10 
are matters into ■which general business qualifications mostly enter. It 
is important that the same member should be in control of heads 6 and 7 
to secm'e close relations between the Controller-General of Stores and the 
Director of Commercial and Industrial Intelligence. Finally, heads 5, 
11, 12, 13 and 14 are concerned either with actual commercial production 
or with the business aspects of industries, and could suitably be handled 
by an officer possessed of business experience, though his predominant 
qualification should ordinarily be a knowledge of engineering. 

We consider it desirable that, if possible, one of the members of the 
Board should have had actual business experience. 

The equipment of the three controlling officers, whose functions 
we have indicated, will thus cover almost all requirements in any branch 
•of industrial development or administration, and we have already stated 
that -we think it desirable to combine the three officers in a Board. When 
an officer is dealing with a proposal of importance, even where it relates 
exclusively to subjects under his o-wn control, we think that personal 
discussion with experienced and highly qualified colleagues, -whose 
charge consists of allied subjects, cannot fail to be of use. Discussion 
b}' the Board will be of special value in dealing wfith requests for conces- 
sions and for assistance to private industrial undertakings, and with 
proposals for the pioneering of new industries by Government ; the 
disposal of such matters often involves very difficult questions, but these 
must be systematically examined and decided, if our proposed industrial 
policy is to be effective. , 

326. The salaries of the regular members of the Board should be 

a Mouth each ; their position and 
.•Saiarigs tnfl respnsiMiiiles t£ i.- i t i ■*• ,i , 

ef tte msiifegrs, qualifications demand good pay, and that 

proposed would mark their dii'ference in status 
■from officers immediately subordinate to them, whose salaries would 
range fi’omEs. 2,000 to Bs. 3,000. The members of the Board should 
be appointed for a term of five years. To attract suitable commercial 


snen who have proved tlieir qualities in business, it may be necessary 
to offer a pension, and we consider that it would be advantageous to 
provide for a renewal of the period of membership in verj^ special cases. 

Each member should have power on liis own responsibility to decide 
■ca.ses arising from the branches directly under him of less importance 
in point of principle or the amount of money involved ; where other 
branches are concerned, a reference should be made to them ; but in 
more importa.nt matters it would be desirable to invoke the collective 
I'cspoiisibility of the Board. The members of the Boa,rd should tour 
Tcgularly and fretpaently ; and their collective functions are not likely 
to be exercised with sufficient frecpiency to interfere -wath this duty. 


327. The Board would require a Secretary, who should be Secretary 

*8. « j to the Department as well as Secretary to the 

s«re.ar, to il,o Board. ^ ^ ^ 

a, month. An Assistant Secretary would also be needed for each of 
the three groups of subjects that forms the portfolio of each ordinary 
member of the Board. 


■328. After careful discussion of alternative plans we feel compelled 
Location of tfie Board. reconmiend that the headquarters of the 

Board should be with the Government of India . 
We have considered the possibility of separating the Member in charge 
from the rest of the Board, which would have made it possible to locate 
the latter body at some other centre. We fully realise from the unsatis- 
factop^ experience of the past, the imperative necessity of keeping the 
activities of the Board in close touch with the industrial life of the country. 
But we think that this need will be largely met by the fact that the 
•officers controlling the various departments under it would be working 
in large industrial centres, while the members themselves also would 
have had considerable industrial experience and would tour regularly. 
It would, moreover, be difficult to select an indu.strial centre as the head- 
quarters of the Board, wdthout introducing a bias that might react 
unfavourably on other centres. Further, the importance of maintaining 
close contact between the Board and the Member in charge is very great. 
Without it the \vork of the Board would be delayed and tend to become 
ineffective, while the Member in charge of the Imperial Department 
might lose touch with the concrete facts on which the industrial policy 
•of Government must be based ; misunderstandings might arise, a.nd 
the Board might lose sight of the wider aspects of policy by which 
its proceedings should be directed. » 

329. To ensure that the proposed department follows sound financial 
fleeessii^ Ur a rinancial and to save the delays which necessarily 

Adviser. arise, if references to the Finance Department 

are conducted by ordinary departmental rontijic, 
we recommend that the services, of a Financial Adviser, with similar 
powers and functions to those of the Financial Adviser to the Army 
.Department, be made available for the Industries Board, as well as 
.for the Department of Industries. His services would be of special 



valuC; if tlio Board be made responsible for the cont-rul of ordnance 
factories. This officer might conveniently be given a seat on the Board 
of Tiidustries. This would secure for the Department of Industries a 
close understanding with the Department of Biirance. The Financial 
Adviser need not be a full-time officer, but should represent the Finance 
Department, with powers to sanction expenditure within specified 
limits or to refer at his discretion proposals for expenditui'e to the Finance 
Department. 

330. Our proposed organisation, both imperial and provincial, would 
require the services of a number of officers 
Organisation for carrying capable of exercising large administrative res- 
out the 0^^ etepa - possibilities of different kinds. It is clear. 

however, from the description of their duties 
given in the foregoing chapters, that the nature of their w’-ork would in 
many cases require engineering experience and in almost all practical 
acquaintance with business methods. The difficulty which Grovermnent 
will experience in obtaining such men can only, we think, be overcome 
by training them in an Imperial Industrial Service, and we shall now 
outline the maimer in which this service should be organised. We 
propose in the first instance to discuss the worldng of the scheme after 
the initial stages, and to deal later -with the difficult question how it 
should be started and built up. The suggested imperial department 
would require suitable controlling and junior officers for work under the 
following heads : — 

The administration of the hlines Act, which is carried out by- the 
Department of Mines. 

The Department of Northern India Salt Revenue, which will, if our 
proposals are accepted, be concerned almost entirely with 
the production of salt from sources under imperial manage-, 
ment. 

Inventions and Designs, the law and regulations regarding which 
are administered by the Controller of Patents. 

The collection and distribution of commercial and industrial intelli- 
gence obtained ffionl provincial and imperial officers by the 
Director. 

The supply of stores, which will require officers under the Con- 
troller-General of Stores and the provincial Directors 03: 
Industries for purchase and inspection. 

The Indian Factories Act, which is administered by provincial 
departments consisting of Chief Inspectors and Inspectors. 

The general encouragement of indnstries, including the grant of 
assistance and concessions to industrialists . 

Advice, to Loc.'d Governments regarding the improvement of indus- 
tries and the control of technical and industrial education. 

The administration of the various Acts relating to steam boilers. 
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This Lead of work would be carried out in the same way as iu the 
case of the Factories Act, by staffs under Local Governments. 

Electricity. The Imperial Government has at present an Electrical 
Adviser, while the Local Governments have Electric Ins- 
pectors. • . 

Government factories for research or administration. These would 
be w'orkcd by engineers, technical specialists and chemists. 

The Controller-General of Stores would fis contracts for the supply 
.-•f articles, among which enghieering materials would be the most im- 
portant. His staff would consist of purchasers and inspectors for textile 
goods, timljer and furniture, tools, machinery and mairafactnred or 
partially manufactured metals. 

The Director of Commercial and Industrial Intelligence -would collect 
information regarding the prices, movements and availability of raw 
materials and manufactured articles, new industrial processes, and the 
progress of industries in India. 

331. Provincial Directors would have a wide range of responsibilities. 

They would advise and assist local industries of all kinds in technical 

matters and would in many cases give direct financial aid. They would 
control industrial and technical education! They would collect indus- 
trial and commercial information, and would be the advisers of their 
Local Goverrmients in industrial and commercial matters. They would 
arrange for the local purchase and inspection of stores. They would 
have under them a staff including engineers, technological chemists, 
specialists in various industries, craftsmen, and technical and industrial 
teachers of various grades. The Deputy Directors would assist the 
Directors in most of these functions ; and in particular would themselves 
inspect institutions for technical education. They would assist the 
smaller private industrial concerns, and supervise the work of engineers 
and industrial specialists. They would also organise and administer 
the various forms of assistance to cottage industries. The special Intelli- 
gence Officers at Bombay and Calcutta would collect and supply com- 
mercial and industrial intelligence in these cities, especially in respect 
■of foreign trade. 

Officers of the Imperial Industrial Service employed by Local Govern- 
ments would be x->laced under their orders as in the existing cases of the 
Forest and Agricultural Services, 

332. A number of engineers would, as we have seen, be employed 

under the higher administrative officers, both imperial and provincial. 
Tliough the majority of these engineers might be engaged either on short- 
term agreements, or -with salaries and prospects designed to retain them, 
in Government service only for short periods, we think that some of the 
posts might serve as a useful training ground for higher administrative 
work.. . , , , . 



A certain tmmber of men with training in chemistry, geology, and 
specialised forms of engineering, such as mining (for example in the 
Salt Department) and electricity would also be needed. 

333. A working basis for recruitment is thus indicated. It should 
not be difiacult to select young men with a 
fSTfnauLwfS". aoiough toaiuiug in engineemg, but not yet 
denmtely committed to any form oi speciaiisa- 
tioii. If such men be recruited into a service with the duties and pro- 
spects of emplojTiient that we have described above, they would gradually 
acquire, in the less responsible departmental posts, business and adminis- 
trative experience which would fit them for promotion to the higher- 
grades. There would be some to whom the technique of their profession 
would make a stronger appeal, and these might prefer to specialise in 
different branches of engineering. 

If, on the other hand, no such service be constituted, Government 
would be left with a number of isolated posts, each of which would have 
to be filled by separate recruitment or by casual promotion, and the result 
would be discontent or inefficiency on the part of the staff, and constant 
trouble to Government in filling vacancies. Government would find 
it difficult to obtain men of the qualifications required for the higher 
posts by direct recruitment ; and would be in competition with private 
employers, who will themselves need just the type of men that Govern- 
ment is attempting to obtain. Unless, therefore, the prospects and 
prestige of Government service are such as to counterbalance the attrac- 
tions of higher remuneration elsewhere, Government would have to be 
content with inferior men. The young engineer brought into Govern- 
ment employment may, under the scheme which wo propose, reasonably 
count on promotion in due course to a post of Director, or of head of a 
•department under the Industries Board ; or, if his abilities are adequate, 
to a membership of the Indian Industries Board itself. 

The parallel between these proposals and those for the scientific' 
services is very close. In each case, we rely on the prospects of an 
organised service to facilitate recruitment by offering definite prospects 
and a continuous demand for men of a particular type,, of whom a regular 
supply would be forthcoming in response thereto. The service would 
afford an elastic and convenient system of filling the various posts required 
throughout the country ; and its existence and traditions should inspire 
esprit de corps, and give its members admiuKtralive experience and 
opportunities for specialisation. These qualities are expensive to buy 
ready-made in the open market. ’ We do not, in the case of either the 
Industrial or the Scientific Services, overlook the necessity that wiii 
arise for the recruitment on special terms of men for individual appoint- 
ments or lines of work, either from other Government services or from 
private employment, whilst outside consultants of high reputation will 
be needed from time to time to advise on specific problbms. 

It will be observed that the staff for the manufacture and inspection 
of munitions is not included in the above proposals.. This staff will ha vo 



to serve iiader special regulationSj to secure the preservation of secrets 
of military value. The ordnance factories will be a unit sufficiently 
large to maintain a service of their own ; but exchanges between this staff 
and the Imperial Industrial Service may occasionally be effected with 
advantage, and the latter would in any case provide a most useful 
reservoir for war purposes. 

334. Eecriiits for the Imperial Industrial Service should be men 

. possessing qualifications such as will be obtained 
Tha mechanical engineers who have passed 

through the courses of training that we propose 
in Chapter X, or by students of the existing Indian engineering colleges 
who have obtained the full diploma in mechanical engineering. These 
qualiffcations are equivalent to, but not necessarily identical with, those 
required for admission as Associate Members of the Institute of Civil 
Engineers. The age of recruitment should not usually exceed 25 years. 
All recruits should be selected by a committee working under carefully 
prescribed rules. We think it desirable, if the young engineers whom 
we propose to recruit are to develope into valuable men, that they should 
be encouraged after about three years’ service to take study leave, which 
should be given on not more than two occasions, and for not more than 
two subjects. The total leave so enjoyed should not exceed one year 
in all and should be confined to the first 20 years of service. Men within 
two years of their pension should not be allowed study leave. These 
conditions would, we think, give the best results and prevent abuses. 
They might also be made applicable to the scientific services. 

The initial salary of men recruited under the conditions proposed 
above need not, on a pre-war basis, exceed Rs. 450 a month ; they 
should be on two years’ probation j and should be eligible on confirma- 
tion for appointment as Industrial Engineers in provincial Departments 
of Industries, in Dovernment research or pioneering factories, or even,, 
in exceptional cases, as Deputy Directors. These latter appointments,, 
however, should as a rule be filled by men with not less than six years’ 
experience of industrial work under Indian conditions. The pay of 
Industrial Engineers should be incremental, starting at Rs. 500 on 
confirmation and rising by stages of Rs. 50 a year to Rs. 1,500, with 
an efficiency bar at Rs. 1,260. More highly paid posts should in all 
cases be filled by selection. 

The ordinary conditions governing the grant of pensions for Govern-«> 
ment service should be applicable. 

335. We think it necessary to point out that the work which the 

Industrial Service would have to perform 
wo.ld , 6—117 tend to m nature, 

work Of the depariment, VVhile it is impossible and useless to forecast 
the exact lines of alteration, the general trend, if 
the industrial policy which we recommend prove successful, will proliabiy 
be in tlie direction of a lessened need for demonstration and pioneering 
w^ork, and an increased necessity for research, technical education and 
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coinmerciai and industrial organisation. Tlie general characteristics 
of tlie staS employed would tlien hecome to a greater extent scientific and 
administrative, and to a less extent teclinical than at present contem- 
plated. But the possibility of this change is relatively distant, and it is 
unnecessary to make proposals at this stage for any consequent change 
in .recruitment. : 

336. To meet the situation whch will exist before a regular Industrial 

Service has been built up, special measures 
Sfiecial te^pera^ij mgasiirss needed. No time should be lost in 

introducing the proposed method of regular 
recruitment to iill the junior ranks of the service. But the selection 
01 incumbents for the higher posts will be difficult, and there vdli be 
serious risks of failure and disappointment, the results of wdiich are 
bound to retard progress It is, therefore, necessary to move cautiously ; 
posts should not be filled merely because such posts have been created, 
and permanent arrangements should not be made until satisfactory 
candidates are available. A policy of judicious opportunism must be 
adopted in respect of the sources of recruitment. Suitable men may be 
foimd in one or other of the existing services or in private employment. 
Though we think that engineering experience must even from the outset 
be regarded as a desirable basis, the capacity for organisation and general 
business sense will be of special importance in the case of initial appoint- 
ments. Some indication of the lines on which -we think that selection 
should be exercised in the case of Directors of Industries, which, will be 
the most difficult of all posts to fill, has already been given in Chapter 
XXI. For these, and for other high posts, men may have to be engaged 
for limited periods and on special terms. 

337. We have already alluded in Chapter IX to the desirability of 

. increasing the provision for training young 
fiecessj^y^ or^^raming Indians in the higher branches of science and 
technology, thereby increasing in the country 
the number of potential recruits for the proposed scientific and technical 
services. We have made similar proposals for the training of young 
engineers of the kind required for the suggested Imperial Industrial 
Service. We recognise that at the outset there will be some difficult}?- 
in obtaining recruits either from England, in consequence of the demands 
for quali.fied engineers for reconstruction after the -war, or from India, 
because of the present relatively small field of selection. 

As the opportunities for technical training increase, however, we 
believe that the necessity for importing specialists will dimmish and 
that ultimately these services will be mainly filled 'with officers trained 
in this country. 



OHAPTEE XXni, 


Estimate of Costs. 


338. The proposals which we have made for the development of 

Indian industries involve the creation of an 
Ssope ana feasis of estitiiate. , i-.i i 

Imperial Department with an Industries Doard 

exercising executive control over certain Government activities, some of 
which’ are already carried on and some of which are new ; of provincial 
Departments of Industries, ten in number, which will also take over 
certain duties from other departments, but will be mainly occupied 
with new work. We have prepared estimates showing the cost which 
the imperial and each of the provincial Governments would be called 
upon to bear. These estimates have been framed to provide for the work 
which, we think, may be done and the situation which, we think, will 
exist for some time after the end of the war ; and we ^ consider that 
the total proposed expenditure can be worked up to with advantage 
within a period of from five to seven years. A perusal of our report 
will show that we do not contemplate any extensive schemes of 
Governinent participation in actual manufacturing operations, and we 
provide no estimate of the cost of such Government factories as it may 
be found necessary to establish in the interests of national defence. 
Such expenditure would be incurred in pursuance of definite schemes 
of working prepared by expert agency, and only after their necessity 
has been accepted by Government. 

Our proposals have in certain instances been framed only on general 
lines, and we have in some such cases suggested that expert committees 
be appointed to work out the necessary details. Moreover, the cost of 
experimental and demonstration work depends on the extent to which 
ideas likely to be useful to industrialists are evolved by the staff that we 
propose, and on the nature of these ideas. This can be determined 
•only after detailed examination by that staff, based on some period of 
practical experience. The cost of construction and equipment of edu- 
cational institutions and of industrial concerns is bound to be on a differ- 
ent basis under post-war conditions, and the salaries demanded by 
scientific and technical experts are also likely to be affected by the new 
economic position. Degarding all these items of cost we can be certain, 
only of one thing, that they will be much higher than before the wa.r, 
but how much this increase will be, and how it will be distributed, it is 
impossible to foresee at present. Tfe have, therefore, thought it better to 


* See side headings ia Statement I at the end of this chapter. 



ado-pt 'pre-ivar raies in all cases, a metliod wliicK has the advantage of 
giving a. fairly certain basis, on which readjustments can be made as 
soon as the course of events makes this possible. 

We have confined ourselves to (a) an estimate of the cost of the 
superior staff, establishments, and ordinary office contingencies required 
for the administrative organisations which we propose, (6) a rough esti- 
mate, based to some extent on the cost of existing institutions, of the 
initial and recurring expenditure on research and education, and (c) 
a general indication of the. scale on which research and demonstration 
factories are likely to be conducted. We have not attempted to estimate 
the cost of office buildings for the stafi of imperial or provincial Depart- 
ments of Industries ; in some cases accommodation is already in exis- 
tence ; in others buildings erected for war purposes may be made avail- 
able ; in others offices may be rented ; local circumstances and pro- 
babilities which we have no means of ascertaining must be taken into- 
account in each case. 

Some of our recommendations involve an increase in the cadres of' 
the Agricultural and Forest Departments. These are in most cases- 
either in support or in modification of proposals emanating from these 
departments, which have been referred to us for opinion, or placed before 
us in evidence. 'We do not feel it necessary to work out the detailed- 
estimates for these proposals; this task can be more appropriately 
performed by the departments in question. 


Tile Imperial Department of Industries. 


The SSember in charge 
Rs. SO, 700. 


339. The charges on account of the Member 
would be . 


Salary of Member . . 80,000 

Tour charges and travelling allowance . .... 10,700 


90,700 


The pay of a personal clerk, etc., would be found from the Board’s 
establishment provision. 

340. For the cost of the Industries Board no very useful precedent 
exists. The Indian Munitions Board, which 
"^Eeardf 3^96 JOo!^ doing somewhat similar work, yvas started 

* " * > ’ and continues under war conditions, and its 

functions in the purchase and control of supplies for large armies in the 
field naturally overshadow the rest of its work. The best basis to take 
is perhaps that of the Eailway, Board, whose work is doubtless greater 
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in volume than that of the Industries Board would be, though it is pro- 


bablv less multifarious. 






Rs. 

Rs. 

3 Members (E.s. 4,000) 


1,44,000 


Secretary (Rs. 3,000) 


36,000 


3 Assistant Secretaries (Rs. 1,000) 

36,000 


E-egistrar (Rs. 800) . 


9,600 



TotaIi 

2,25,600 

2,25,600 

Travelling allowances and tour charges of 



the Board . . . 


15,000 

15,000 Estimated.,- 

Eslahlishment — 




3 Superintendents . 


21,600 

One-half of. 

Clerical .... 


97,500 

Railway 




Board. 


Total 

1,19,100 

1,19,100 

Allowances . 


16,500 

Bo. 

Contingencies 


19,500 

Do. 

Special charges 


1,000 

Estimated. 


Total 

37,000 

37,000 


GRAND 

TOTAL . 

3,96,700 


The total of Rs. 3,96,700 compares with Bs, 6,12,000 for the Railway 
Board in 1913-14. 

As against this charge, we anticipate the possibility of savings on the 
cost of the Department of Commerce and Industry, which the Depart- 
ment of Industries should relieve of a substantial portion of its work. 
The expectation of savings is based on the work and establishment of 
the former department before the war, and without reference to any 
modification of these which post-war needs may entail ; we do not 
attempt any precise calculation in figures. The total estimate for the 
Department of Industries amounts to Rs. 4,87,400, or, excluding the 
Member, Rs. 3,96,700, against a charge of Rs. 3,46,000 for the Department 
of Commerce and Industry in 1913-14. No special provision is included 
for the supervision of ordnance factories ; we consider that the members 
of the Board should be able to perform this duty, if necessary, without 
addition to their number. We also think that a separate whole-time 
Financial Adviser will not be necessary, and have consequently not 
included his salary in these estimates. 

341. The nature and extent of the agency required for audit, apart 
from the ordnance factories, depends very 
largely on the decision reached regarding the 
° * ‘ distribution of the purchasing organisation : 

for the expenditure on stores would constitute by^^far the greatest portion 
of audit work. With the degree of decentralisation which may reason- 
ably be expected in respect of stores, the cost of the necessary audit 
establishment should not greatly exceed that of the establishment 
required in the cavse of Delhi, which amounted in 1913-14 to Rs. 45,848. 
We, therefore, estimate under this head a lump sum of Rs. 60,000. The- 



total <^xpeuditiire on tlie Member in charge, the Board, and on audit 
T^ronld thus imioimt to B.s. 6,4T,400. The incidence of this charge 
which may be looked on as the cost of general supervision and control 
on the tohal expenditure for executive work performed by provincial 
and imperial departments, is less than five per cent. 

Subordinate Departments. 

’ 342. Of the 16 heads of business which would, according to our 
proposals in Chapter XXII, fall under the control of the Department of 
Industries, there would be no additional expenditure in respect of items 
3 (Indian Explosives and Petroleum Acts), 4 (Stationery and Printing), 
5 (Inventions and Designs), 8 (the Factories Act), and 11 (Steam Boilers). 

343. Under head 1 (Geology and Minerals), we have suggested the 

appointment of a number of oflicers to inspect 
Qfiologs and^^^Hierals, no concessions of mineral rights belonging to Gov- 
ernment. We understand that proposals have 
been made for an increase in the staff of the Geological Survey Depart- 
ment, which provide for a number of officers sufficient, we think, to enable 
the department to perform this duty, at any rate for the present ; we, 
therefore, think it unnecessary to frame any formal estimate of the cost 
■of our proposals. 

344. Under head 2- (Salt), we have suggested the desirability of 

to Local Governments the work 
Salt, Rs. saving. connection with the extraction 

of saltpetre in the Punjab, the United Provinces, and Bihar ; and of 
confining the work of the imperial department to the production and 
distribution of salt from the sources at present under its control. This 
would involve the appointment of technical officers to the charge of the 
department itself and of the different sources of salt ; but. in view of the 
fact that Local Governments would probably arrange for the perform- 
ance of salt preventive duties by amalgamating with their excise staffs 
such portions of the preventive establishment as might be handed over 
to them, we are unable to estimate the financial effect of this part of our 
proposals, though it should doubtless result in a saving.- Nor do we 
attempt any estimate of the lower establishment recpiired for the actual 
extraction or production of salt, seeing that this would be increased or 
decreased according to the output which it is desired to obtain. For 
the superior supervising staff we estimate the following charges : — 


Superintendent, Rs. 2,000 . . 

rdanager at Khewra, Rs. 1,000 — lOO—boOO (1,333^-) . 

jianager at Sambhar, Rs. 750 ■) 

Manager at Pachbadra, Rs. 1,000 J ‘ 

Manager at Kobat 

• i. TT 7 1 pRs. oOO each . 

Manager at Warolia . J 

Chemist attached to the department for research and. tech- 
nical work, especially at Sambhar and Pachbadra, on an 
average pay of Rs. 1,000 . . . 


Rs. 

24.000 

16.000 


12,000 



By relieving him of the duties of preventionj it should be possible to obtain, 
a, controlling oliloer. wlio may be. st}ded Superintendent, on a salary of 
about E.s. 2,000. Under these conditions, the expert officers of the 
department should qualify for promotion to the post of Superintendents 
yliich would require a general knowledge of salt extraction and adirdnis- 
tratiye experience only. , 

Against this we have to set ofE the cost of the correspoiiding portion 


of the existing staif ; — 

. 'A''. , Rs. 

Commissioner, Rs. 2,500 . . . . , 30,000 

Dex^uty Commissioner, Rs. 1,200 — 40 — 1,400 . . . 16,000 

Sis Assistant Commissioners, of -whoia ; 

One on Rs. 1,000 ....... 12,000 

One on Rs. 900 ....... 10,800 

and two on Rs. 500 — 30 — SOO will be replaced by the 
establishment above noted and the remaining two 
handed over with the preventive posts . , . 16,400 

Total . 85,200 

Nett decrease . Rs. 200. 


This rearrangement of functions should result in a great improve- 
ment in the methods of mining and handling salt, and in the utilisation 
of . by-products which are at present w’-asted, yielding, it may be anti- 
cipated, a greatly increased revenue to Government without additional 
expenditure on superior estabhshment. 

Gommercial mi Industrial , . ® (Commeieial and ind®- 

Intelligence, Rs. 61,500 trial intelligence), we propose the following 
additional. increases — 

Salarie.s — Director of Commercial and Industrial Intelli- 


gence, Rs. 2,500, against Es. 2,000 at present. Note : 
Rs. 2,250 — 2,750 (or Es. 2,750 — 3,250) was proposed 
by the Government of India in their despatch No. 168, 
dated the 7th July 1916 ... 

-!- 6,000 

Establishment . . . . . . 

-1-12,000 

Allowances to Trade Oorrespondents 

-5-12,000 

Contingencies (extra) ... 

-5- 6,000 

Total 

36,000 


Our recommendations for the strengthening of the Indian Trade Com- 
missioner’s office in London involve (a) the appointment as Indian Trade 
Commissioner of an officer of the rank of a provincial Director of Indus- 
tries, and (6) the deputation of three officers seconded xespectively from 
the AgTicultiiral and .Forest Services and the Geological Survey. The 
salary which a Director of Industries would draw when serving -in England 
may bo calculated .at the equivalent of Es. 2,000 per mensem, or Es„ 
24,000 per annum, as against £1,350, the present pay of the Indian 
Trade Commissioner. An increase of Es, 4,000 must be provided on this 
account. The scientific officers would have about 10 years’ service 
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.and ^vould draw in India salaries of Rs. 1.000, Rs. 750, and Rs. 750, 
Tt'speetivcdy , Under the ordinary rules, the salaries drawn in England 
Ijy these officers \Yould be approximately equivalent, at one shilling and 
four pence to the rupee to Rs. 666, Rs. 500, and Rs. 500, or a total 
charge per aniimn of Rs. 20,000. To these must be added a charge for 
books and periodicals and office expenses of Rs. 1,600, or Rs. 25,500 in 
all. No extra provision need be made for the Assistant to the Commis- 
sioner or for increase of establishment. The total increase under this 
head, therefore, amounts to Rs. 61,500. 

3‘IG. The system of purchase and inspection of stores wliich we 
propose would have to be applied, both to 

Stores, Rs. 8,56,000. gtores at present purchased in England but 
to be in future purchased in India, and to stores at present purchased in 
India, whether under a regular system of inspection as in. the case of 
steel rails, or without any centralised or systematised organisation for 
purchase and inspection, as in the case of oils, paints, and textiles. 

In preparing estimates of the cost of the organisation necessary for 
purchase and inspection we labour under the very great disadvantage 
^ of being unable to estimate, even approximately, the volume of business 
which will have to be transacted. The stores bought in England in 1913- 
14 were valued at just below £4,000,000, and the cost q| the Stores 
'Department of the India Office was £62,000, an incidence of 1*5 per 
-cent, on the value of the purchases. The Stores Committee of 1906, 
for reasons stated in paragraphs 99 and 100 of their report, considered 
^that the true incidence was at that time actually about 2 per cent., and 
. a somewhat similar percentage would be reached were the same principles 
applied to the figures for 1913-14. It is impossible to forecast the extent 
to which Indian stores will in the future replace those now obtained from 
England ; but it is certain to be very substantial. The Stores Committee 
was of opinion (paragraph 53) that articles valued at one-seventh of the 
total sum spent in England could have been obtained in India in the 
-year 1904-05. Since then the manufacturing capacity of India has 
greatly increased, and an extensive range of new manufactures is likely 
to be started alter the war. On the other hand, articles such as steel 
rails and cement, wholly or mainly purchased in England in 1904-06, 
.are now obtained in India. 

Figures do not exist to show the total purchase in India of stores by 
railways and military and civil departments of Government ; but the 
sample figure.? given below for local purchases by railway store-keepers 
and by certain military departments will give some indication of their 
■ extent. . 

Stores purchased in India by certain railw^ays in 1914-16, 
.Rs. 1,41,00,000. In this year the purchases of rails and locally manu- 
factured iron and steel articles were necessarily very small. 

Purchases of clothing, leather articles, ete., by the Army Clothing 
.’Department in the year 1913-14:— 

Es. 

. 11,49,000 
, 15,88,000 


Imported 
Loral . 
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The above covers only a portion of the clothing requirements of the 
army in India. 

Local expenditure on supply and maintenance of peace stores (other 
than food) by the Supply and Transport Corps in 1913-14, Ks. 17,53,000. 

We have already indicated onr opinion in Chapter XII that the 
precise allocation of purchasing and inspecting functions between tlie 
imperial and provincial agencies can only be made after an examination 
in some detail of the position in respect of each of the important classes 
of stores produced in India. To enable, however, an idea to be formed 
of the system that we propose, and of the incidence of its cost on that of 
tlie articles purcliased, we have endeavoured to frame a provisional 
estimate of a centralised establishment which could do all that was 
needed; vuth. the exception of small purchases which would be effected 
•through the proposed provincial agency. This estimate covers the 
purchase of articles such as boots and textiles at present dealt with by 
military departments ; but does not provide for the purchase of mate- 
rials for ordnance factories. For the imperial Stores Department we 
propose the establishment detailed in Table A (para. 351). This depart- 
ment would receive all indents from departments directly under the 
Government of India and from Govermnent railways ; and would he 
prepared to assist other railways by arranging to include their require- 
ments in running contracts, or by direct purchase on their behalf, if they 
■desired it. It should also receive from the provincial Directors of 
Industries indents for the supply of stores which cannot be purchased 
locally with advantage. There should be a central office at Calcutta ; 
and two stores depots, for testing purposes, one in Calcutta, one in 
Bombay. The stores depots would be for the receipt of miscellaneous 
goods which it may be necessary to examine and pass before they are 
issued to indenting officers ; stocks should not be maintained at tlie 
depots. 

- I « , 347. The purchasing would be carried out 

by the followiBg staff 

A. One Deputy Controller, with three Assistant Controllers, dealing 

with the following groups : — 

1. Electrical and meclianical appliances, hard- 

ware, implements and metals . . . One Assistant Controller. 

2. Railway materials . . . . . Two Assistant Controllers. 

B. One Deputy Controller, with three Assistant Controllers, dealing 

with - 

1. Textiles , . . . ... One Assistant Controller. 

2. Leather and articles of leather . . One Assistant Controllex*. 

3. Miscellaneous articles . . . . One Assistant Controller. 

C. One Deputy Controller, with one Assistant Controller, dealing 

with oils, paints, varnishes, and chemicals. 

It should, however, be possible to effect a considerable degree of 
delegation to provincial departments, especially in respect of certain 
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types of macliiiiGry and tools, textiles, miscellaneous articles, oils, and 
paints. Tlie work of tlie above staff would consist mainly of fixing 
contracts ; casual purchases could probably be best effected in most 
cases by the provincial Directors. In addition a Siii>ervisor of Stores 
Contracts, who should unite business and legal experience, would be 
required, to ensure contracts being drawn in due form and containing 
the proper proAUsions needed to secure the interests of Governments. 

S-J-S. The senior inspecting officers should each possess export know- 
, „ . ledge regarding a particular class of materials. 

Inspge mg s at? (« ores), anticipate that 6 inspectors tand 20 

assis fants will be required. This staff should be under a separate Deputy 
Controller (inspection), to ensure their independence of the purcfaasing 
branch. 

Table A gives details as to the superior staJOE and clerical and subor- 
dinate establishment which, we think, it would be necessary to employ. 
It will be seen that the total estimated cost of tlie department amount s- 
to Ks. 8,66,000. 

349. Associated with this Stores Department would be the present 

Government Testing House at Alipore. It 
Tfi® Te^ing^House at ■^ould necessarily require extension, both as 
regards personnel and laboratory accoimnoda- 
tion. Fees are now charged for tests, and, if this system be continued, 
the Testing House and its establishment should be self-supporting. 

350, "We assume that the Contioller-Geneial, in addition to his- 
general supervising functions, would jbo respon- 
sible for the transmission to the India Office 
of all indents which cannot be complied with in 

India. We have provided for the equipment of the imperial Stores 
Department with a full staff of experts ; but it will be for the Committee 
whose appointment we have proposed to say to what extent the work 
of this department should be decentralised. As suggested in Chapter- 
XII, the Controller-General of Stores should arrange for the centralised 
purchase of certain articles, such as the products of Indian iron and 
cement w-orks, which require inspection by highly qualified experts ; 
he might also make running contracts for the supply of classes of goods:- 
which are required on a large scale, such as certain lands of textiles and 
oils, and the local Directors of Industries would make their purchases 
iiiider these contracts. By this means, competition between proviuciai 
Governments would be avoided, and manufacturers would be placed in 
a more favourable position for dealing with Government orders. The- 
provincial Departments of Industries would be equipped -with a purchas- 
ing and inspecting staff capable of dealing with a fair proportion of the- 
local engineering and miscellaneous manufactures. 

The provincial Stores Departments would have to deal with indents, 
the value of which would be roughly proportional to the provincial 
reveiiues. Tfie work of provincial Stores Departments would not be 
confined to the purchase of stores required locally. Excepting stores 
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jwrcliased by tlio C*ontrolIer-Geiwral, all supplies required by provinces 
should be piireliased by tbe stores agency of tbe province in which they 
are produced. The volume of business handled by these departments 
ivouid, therefore, depend to some extent on the manufacturing capacity 
of the province. 

35L Our present estimate involves an annual cost of eight and a half 
j . lakhs of rupees and we thinlt that purchases 

nesclenee ®i esst likely to fall short of 4|- crores, and may 

considerably exceed that figure. The resulting incidence is thus less 
than two per cent, and, though decentralisation, if efl&ciency is to be 
maintained, is bound to add to the cost of purchase, some increase is 
possible without raising the incidence to an unduly high figure. 


Table A. 


Controller-General (Ra, 2,750 
—3,000) . 


fEngineering . Deputy Controller 


Purcliase-i^ Textiles . 

^Chemical Industries 
Inspection , 

"Railway Materials (2) 
Textiles . 

Cliemicals and Oils 
Machinery 

Leather . . , 

^Miscellaneous . 
Inspection . 


Parchase< 


Ditto 

Ditto 

Ditto 


Monthly. Ycaiij'. 
Ra. Ra. 

2,916| 

1,760 

1,600 

1,500 

1,600 


-7 Assistant Controllers, 
Rs. 800— 1,200 . 
(Average 1,000). 

6 Inspectors, Rs. 800 — 
1,200 (Average 

Rs. 1,000) 

20 Assistant Inspectors, 
Rs. 460 — 700 (Average 
Rs. 600) . 

Supervisor of Stores 
Contracts . . 


6,000 

12,000 

1,500 


Total . 35,666| 
Travelling allowance . 7,250 


42,016| 

(JSat/ 43,000) 6,16,000 

Establishmeiit , 2,50,000 

Office rent, contin- 
gencies, and depot 
expenses . . . 


90,000 


Total 


8,56,000 


352, Under heads 9 and 10 (Encouragement of industries, advice to 
• Local Governments, and industrial and technical 
ind«sWal^^Ee^uj;ati®ii, education), the only expenditure inciuTed by 
■* * “ the imperial department would be in respect 



of tlie stafi of visiting experts, who would work directly under the appro- 
priate memher of the Industries Board. The allotment of work among 
these should be ejected by. one of them, who might be styled Senior 
Visitor. A small office staff, principally of tour clerks, would be required. 
The inspectors would be mainly concerned with industrial schools ; the 
inspection on hehalf of the imperial department of the higher institu- 
tions would he largely performed by members of the Industries Board 
and other high technical officers. 



Rs. 

Ra. 

6 Visitors, 'Rs. 1,000 average . . 

IMablishment, 

72,000 

72,000 

Clerks (including tour clerks) ... 

10,000 


Servants . ..... 

1,200 

11,200 

12,000 

Allowances . . . . . 

12,000 

Contingencies ....... 

4,000 

4,000 

Total . 


99,200 


Imperial assistance to industrialists, which falls under head 9, would 
take the form of guarantees, loans,' subscription of capital, special con- 
cessions of raw materials at low prices, or transport at favourable rates. 
It is impossible to form any idea of the probable amount likel}’- to be 
chargeable under these heads. A large proportion of the outgoings 
should be recouped when the aided concerns are in full working. 

353. Under head 12, (Electricity) the charges on accomit of the 
Electrical Adviser to Government would remain 
^Sumys^ Rs^^3 unaltered ; but allowance should be made foi 

the cost of hydrographic surveys. 

The object of these smweys should be to determine definitely where 
sites exist for the generation of water power, either continuously through- 
out the year or with only a short period of intermission during the hot 
weather. It is not intended that each scheme should be worked out 
in detail ; but merely that sufficient information should be gathered 
to enable a definite statement to be made as to the general possibilities 
of a site. The survey should be placed under a Public Works officer 
of the rank of Chief Engineer with a wide experience, which should 
include the construction of storage works and the administration of irri- 
gation schemes. It would be necessary to associate with him an elec- 
trical adviser, and it is for consideration whether the Electrical Adviser 
to the Government of India could not perform this office. A certain 
amount of information of a not very definite character has already been 
collected by the Public Works Department ; and this, we think, should 
be carefully scrutinised with a \dew to selecting areas and sites for the 
initial investigations. It is impossible to say what the result of these 
preliminary scrutinies will be ; but it may be taken as certain that ten 
or a dozen proposals would be worth a personal nsit on the part of the 
Chief Engineer and would possibly justify the formation of survey 
; $54 



parties for fiirtlier inTestigation. It is also desiralile at an early date 
to enquire into tlie potentialities of power supply from tke great irriga” 
tion canals of Northern India and the Periyar project in Madras. We 
may assume that it would be worth while to begin with surveys at ten 
or a dozen different places, and that as many survey parties would be 
needed. It is not possible to furnish any very accurate estimate of the 
cost of the work : but we assume that mider the Chief Engineer two 
senior Executive Engineers would be required, and as many Assistant 
Engineers as there are parties estabhshed. We may take the cost of the 
Chief Engineer and his office establishment at Rs. 60,000 a year, the 
cost of the two senior Executive Engineers and their establisliment at 
Rs. 40,000 a year, and the cost of each survey party at Rs. 15,000 a year, 
or Rs. 1,50,000 for ten parties. A lump sum provision of Rs. 50,000 
is also necessary for the establishment of gauging stations to measure 
the flow of water in streams, and rain gauges to determine the amount 
of rainfall in the catchment basins, which will be mainly in places distant 
from established meteorological stations. It is probable that sufficient 
work would be found to keep this establishment for a period of about 
five years, making the total cost of this preliminary hydrographic survey 
about 15 lakhs of rupees. 

Ordnance faciories and in- estimates under 

ipection of ordnance manu- heads 13 (Ordnance factories) and 14 (Inspec- 
factnres. of ordnance manufactures). 


355. Head 15 relates to chemical research-, and includes the Indian 
Chemical Service. The cost of a portion of 
”^f!s!*5!oo!ooo?^’ service has been taken against the various 

heads in which these officers will be employed. 
The scheme, however, must be at present regarded merely as a general 
proposal, until it has been examined by the committee which we have 
proposed in paragraph 123 of Chapter IX, and we have, therefore, not 
framed estimates to cover the whole of the scheme, though for the sake 
of convenience -we indicate the probable cost of the nucleus adminis- 
trative staff and laboratory. The increased cost in salaries for the 
service generally has been roughly foreshadowed in our report as about 
nine lakhs of rupees. 

We estimate the cost of the nucleus establishment on the following 
basis. We may assume that the superior staff detailed below can he 
advantageously employed ; — 

' Rs. 

Chief Cheiuiaf-, Es. 3,000 . . .. . . . 36,000 

8 Chemists (of whom two will probably bo physical chemists) 
on average pay of Rs. 1,000 . . . . . 96,000 


Allowance must also be made for the cost of salaried research students 
and of men brought in from time to time for special work from the 
Chemical Service. The recurring cost of the Pusa Institute, with nine 
specialists and with an expensive farming estate to keep np, is approxi- 
mately Rs, 5,12,000 ; that at Bangalore, with five specialists, is about 
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Rs. 2,60,000. A total annual allotment of ' Rs. 5,00,000 slioiilcl cover 
the recurring cost of the imperial laboratory and nucleus staff, with all 
incideiitai charges. . 

Our proposals also contemplate the appointment of three Deputy 
Chief Chemists, who would be located at different centres of specialised 
chemical research, one or more of which might be existing research 
institutes, as may be deterroined later. The cost of these officers is not, 
however, provided in this estimate, as this and other details of our 
scheme are dependent on the conclusions of the proposed committee. 

358. In paragraph 364 of this chapter we make provision for experi- 
mentsandresearchwhichwillinciudethermi- 
Imperial faciorles far re- uing of jjioneer and demonstration factories 
search demanstration, provincial Departments of Industries, 

such as, possibly, silk filatures and sugar or (jur 
plants. The great bulk of the work under this head would be of pro- 
vincial interest, but there would also be a few cases m which the results 
would be of much wider value and the expenditure and difficulties 
involved often proportionately greater, and these, we think, should be 
undertaken'^under the control and at the cost of the imperial depart- 
ment. As instances of experimental factories which could be more 
appropriately started by imperial agency may be cited”(a) glass works^ 
on account of the wide range of experts needed, and {h) wood distillation, 
which would yield results of very general application, and should be 
applied to a number of diSerent species of trees. It would be for the 
Industries Board to decide on the best site for the factory in each case 
and to determine the exact object of the experiment, which should be 
placed ia charge of a suitable specialist. In some cases it would be 
passible, when the original scheme had been approved by the Board, 
to place such a factory under the general supervision of the local Director 
of Industries, but in others, especially where the raw products dealt with 
are the property of a department like the Dorest Department, it would 
be necessary to retain it under imperial control, which would be exercised 
by a member of the Board. Apart from initial capital outlay, which 
can only be estimated when the individual scheme is worked out, and 
would generally be recoverable before the experiment is concluded, 
we think that the average nett annual cost should not be more than Rs. 
one lakh, though the budget provision for expenditme would of course 
far exceed this figure. Wew anticipate that the products manufactured 
would usually more than cover the running expenses, exclusive of the 
special staiT and establishment which the experimental nature of the 
work would involve. 


Provincial Departments of Industries. 

. .! “P^diture of provincial depart- 

' meats would fall mamly under the following 

heads : — 

(1) Administration and control. 



(2) Education^ 

(3) Experiments and demonstrations. 

(4) Professional advice and assistance to local industries. 

(5) Grants of loans, and supervision and inspection of rural iii" 

dustries. 

(6) Tlie inspection of factories and steam boilers. 

(7) Collection of intelligence. 

(8) Purchase of stores. 

Under most of these heads, the previous experience available as a guide 
in framing our estimates is somewhat scanty. We may, however, now 
proceed to examine such as there is, and to draAV therefrom such conclu* 
sions as seem practical. 

358. The administration;., of provincial Departments of Industries 
should be in the hands of officers of. the Imperial 
Ai!m.’ns|trat^!on^and confro!, ij^j^strial Service, and in each province there 
should be a Director of Industries, assisted in 
the larger provinces by a Deputy Director. The services of industrial 
engineers will also be required, who would conveniently be employed 
in territorial charges. In these charges they would cany out many 
of the duties which we have assigned to Deputy Directors generally, 
besides advisiug and assisting owners of industrial plant, and administer- 
ing the distribution of loans. In addition, staff may be required, as 
we have already indicated, for the purchase and inspection of stores. 
In Bengal and Bombay there should also be two special Commercial 
Intelligence Officers of the rank of Deputy Directors. Chemists who 
would be members of the Indian Chemical Service would also be required 
for one or two provinces wbich will not have technological institutes 
at the outset. The salaries which these officers should draw in each pro- 
vince would usually be those which they would receive as members of 
the services to which they belong, and the probable average figm-es are 
exhibited in Statement I at the end of the chapter, from which it will be 
seen that the total annual cost amounts to Es. 13,66,200. We have 
also proposed that the staff employed fox the administration of the 
Electricity, Factories, and Boilers Acts should be transferred to the 
Departments of Industries, and only in the case of the Electric Inspectors, 
for reasons given in Chapter XV, do we propose any additional expendi- 
ture. For these latter, we consider that a pay of Es. 1,000 or Bs. 1,200 
w'-ould he sufficient in the provinces where electrical installations are 
fewer in number. For the Electric Inspectors of Bengal and Bihar and 
Orissa, we propose salaries of Es. 1,500 in view of the growing develop- 
ments in the coal fields ; while the special importance which electricity 
is assuming in Bombay will, we consider^ necessitate a salary of Es. 2,000 
to secure an officer of first-rate abilities. The cost of the necessary subor- 
dinate establishment has been calculated for one or two provinces, and 
approximates to two-thirds of the pay of the officers employed. This 
basis has been adopted Ihroiiglioiit, but we have thought it advisable 
to distinguish between the technical subordinate establishment, which 
wonid include the staff of the headquarters’ laboratories and -woikshops. 

261 



md tlie clerical and administrative staff. Tlie superior staff of tlie 
larger provinces would, as we have said, include industrial engineers 
who would be assigned territorial charges ; but, uitnnately, as the 
subordinate territorial agency of circle officers becomes more efficient, 
we anticipate that some degree of specialisation will be found desirable ; 
and it may, for instance, prove convenient, wffiile retaining at headquar- 
ters a single officer as Deputy Director who would assist the Director 
and would deal particularly wdth economic and business questions and 
commercial intelligence, to hand over the work in connection with 
organised industries to a second officer who. would be pre-emineiitly a 
mechanical engineer ; and to entrust the admmistration of loans to a 
third officer with engiueering knowledge, who would have acquired 
special experience in dealing wuth rural and cottage industries. 

Teehnical and industrial 369. The statistical returns furnished to 
adupation Rs. 1,42,00,^0 Educational Commissioner show tha-t in 
62foo%0^***recuriiffng (of 191C-17 the total expenditure in India on tech- 
which Rs. 35,00,000 will nical and industrial education was Rs. 27,17,913, 
iiO new), vide paragraph up as follows : — 


Table B. 


— ■■ 

Expenditure. 

Number of 
students. 

Cost per 
student. 


1 Rs. 


Rs. 

Engineering Colleges 

S, 26, 731 

1,319 

620 . 

Schools of Art 

2,81,391 

1,69(3 

106 

Engineering and Surveying Schools . . i 

' 3,02,694 

i S74 i 

346 

Technical and Industrial Schools. . . ! 

13,07,097 

10,037 

180 

Total . j 

27,17,913 




^ Hotk. — To simplify the figures, the small expenditure on female education, almost 
entirely in industrial schools, is omitted from consideration throughout. 


The average cost per student in Table B requires a more detailed 
analysis before any deductions can be drawn therelrom. This we now 
proceed to furnish in Table C, wffiich gives details regarditig the four 
engineering colleges under Government management. 


Table C. 



Cost. 

Number of 

Cost per 


students. 

student. 


Rs. 



Madras . , 

1,45,296 

511 

284 

Poona .... 

1,12,792 

220 

512 

Sibpur ... 

2,33,795 

284 

628 

Roorkee . . . , 

Total 

3,34,848 

8,26,731 

304 

1,101 





From Table G it will be seen that the cost per student varies from 
Rs. 284 at Madras to Es. 1,101 at Roorkee. The explanation for this 
great difierenee is that in Madras the students are non-resident an^ most 
of them are studying for subordinate grades, whilst at Roorkee the stu- 
dents are resident and a much larger percentage of them have in view 
the higher branches of the services. 

So far as is practicable, we have examined the budgets of the technical 
or technological institutions which already exist, few of which, however, 
proride as high a class of traming as we contemplate should be given 
in the- future. As a typical example, we might cite the Agricultural 
College at Couiibatore, the budget allotments for which, in 1918-19, 
anioimt to Es. 1,27,553. This college provides for the training of from 
100 to 120 resident students. Besides teaching work, the staff also 
carries on a considerable amount of research, and manages an experi- 
mental and demonstration farm which yields produce worth Es. 25,000 
per annum. The nett cost per student is, therefore, under Es. 1,000 per 
annum. An examination which we have made of the cost of an engmeer- 
ing and technological institute on the lines which we propose has led to 
somewhat similar results. In our estimates for technical and techno- 
logical training we have assumed that the average cost of training would 
be about Rs. 1,000 per student per annum. This, we think, is an inclu- 
sive figure. 

We have drawn attention to the urgent necessity for the training of 
mechanical engineers ; and we are indebted to the Bast Indian Railway 
Company for a detailed esthnate (see Appendix N) for a school of engineer- 
ing at Jamalpur, on the lines we have proposed. The establishment of 
this school would involve a capital outlay of Es. 2,76,000 and recurring 
charges of Rs. 1,60,000, and is intended to' provide accommodation for 
160 students. This estimate of capital expenditure allows for existing 
hostel accommodation for 90 apprentices, costing Rs. 90,000 ; and this 
amount should be added to arrive at the total cost of establishing a school 
on the lines worked out by the engineering authorities of the Bast Indian 
Railway. The conditions at Jamalpur are somewhat exceptional, 
as the proportion of European apprentices is unusually large. We 
ha,ve prepared an estimate for an - engineering school associated with 
a large engineering establishment, in which all the apprentices would 
be Indians, and we find that the capital outlay required on a basis of 200 
apprentices works out at about Rs. 2,000 per head, and the average cost 
per auniim at Rs, 570 per head. Considering that more than half the 
traming of the apprentices is given in the workshops, the cost is very 
high ; but this is due to the fact that we consider it necessary at the 
present time to ofier special inducements to attract a sujficient niunber 
of educated Indians as apprentices. These inducements take the form 
of free board and lodgmg in addition to the wages which they will earn ; 
but we anticipate that, as the prospects which -will be open to this class 
of student become better appreciated, the necessity for free board and 
lodgmg will gradually disappear ; and that m the meantime public 
bodies and individuals will offer scholarships to provide for students m 
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excess of iiie number estimate, ‘ibe artisan apprentices would also 
receive elenieutary teclmical instruction in tlie engineering school which 
we propose, but we do not consider that this will involve extra expendi- 
ture on buildings, equipment, or stafi. 

360 . In regard to the capital cost of new colleges and institutes, we 
have not been able to obtain figures on which a reliable estimate can be 
based. The College of^Bngineering in Madras is in course of transfer 
to a new building ; the sanctioned estimates amount to Es. 17 , 75 , 000 , 
and, allowing for the value^of the plant and apparatus transferred from 
the existing college, we may assume that the capital value of the new 
college will be Es. 20 , 00 , 000 . It will provide accommodation for 600 
residential students. The majority of these, however, belong to the 
upper subordinate and subordinate classes, and it is fair to assume 
that the accommodation provided for the staff and the equipment of the 
laboratories and workshops woriid have to be on a somewhat larger scale 
if ail the students ]jelonged to the advanced classes. Students of tech- 
nology w'ould, however, be of various grades, and, while the capital 
outlay for the highest grade w'ould certainly be not less than Es. 6,000 per 
head, the average for all classes would probably not exceed Es. i,060* 

We have been furnished by the Director nf the Indian Institute of 
Science with a very detailed analysis of the capital expenditure incurred 
on that institution. The total amounts to Es. 23 , 60 , 000 . At the very 
outside it is capable of prdvidmg accommodation for 100 research or 
advanced students. The expenditure in this case has been'oji a lavish 
scale and, making allowance for this, the capital outlay per research 
student need not have exceeded Es. 20 , 000 . Beside the educational 
returns on this expenditure in the shape of tramed research workers, the 
commercial value of the research results must also be considered, for it 
exceeds the total capital outlay on this institute. 

361 , It now becomes necessary to frame some estimate of the number 
of students for whom higher education in engineering and technology 
should be provided. The Department of Statistics has furnished us with 
a return of the number of large industrial establishments in India, and 
of the number of persons employed in them. The number of establish- 
ments is 4,063 and of persons employed 1 , 136 , 147 . The figures relate 
to the year 1915 and do not include any returns from the mines. We 
have not been able to make use of these figures, and we present them 
merely to afford some indication of the scale of manufacturing operations 
at the outbreak of war. But, with these figures before us, we think 
it will not be deemed excessive to provide for an annual outturn of 400 
trained technologists and 400 mechanical engineers, capable ultimately 
either of becoming foremen, or of occupying positions superior to those of 
foremen. Taldiig tJie average length of the courses for technological 
students as three years, there would be 1,200 under training at any one 
time. The capital outlay involved would be about Es. 50 lakhs, out of 
which, after assessing the valuation of existing facilities, Es. 40 lakhs 
may be taken us new expenditure, and the anmial expenditure would bo 
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fes. 12 lakhs, to wiiicii must be added about lls. 7 lakhs* for the training 
of the civil engineering students. The course for mechanical engineers 
will usually not be less than five years, which involves a provision for 
2,000 apprentices at a cost of Rs. 40 lakhs initial charges and Es. 11,40,000 
recurring. 

The cost of improving the existing system of mining education, as 
estimated by the Maopherson Committee, was as under : — 

School of 3Hnes — Es. 

Initial . . . . . . . . . 5,56,000 

Eecurring . • . . . ... . . 98,000 

Evening classes — 

Initial .......... 1,51,000 

Recurring ......... 71,000 

We accept these figures for the purposes of this estimate. 

362. Wc may now proceed to consider the cost of training students of 
a lower grade. The returns of the Educational Commissioner for 1916- 
17 throw some light on this ; but as the work bas been done hitherto in a 
very unsatisfactory way, it is evident that a much larger expenditure 
will have to be incurred in future than in the past. 


Table D. 


— 

Government. 

Local Eund 
and 

Municipalities. 

Private 

aided. 

Private 

unaided. 

Seliools of Art 

! 5 


1 

a 

Engineering and Surveying 
Schools. 

i 9 ' J 

I 



y 

Technical and Industrial 
ychools. 

• 38 

41 

'85 

17 


Table D furnishes details regarding the number of schools of art, of 
engineering and surveying schools, and of technical and industrial schools 
at present in the country. Some are managed^by Government, some by 
local funds and municipalities, and some by private agency, and the 
last-named are divided into those which receive grants-in-aid and those 
v^hioh do not. The unaided schools may he omitted from consideration, 
as the usual reason for their non-receipt of Government aid is that they 
are not classified as eligible. The five Government Schools of Art train 
1,310 pupils at a cost of Rs. 2,61,314, which works out almost exactly to 
Rs. 200 per head. The Government technical and industrial schools, 
which are really all industrial schools, ’are 38 in number and train 2,431 
stude})ts at an average cost of Rs. 160 per head. Those under private 

Out o]' Ea. 8,26,731 shown in Table 0 about Rs. 7 lakbs may be taken as tlio 6xi)cn. 
diture exeiusively on civil engineering. 
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management aided by Government are 85 in number and train over 
4000 students at an average total cost of Rs. 177 per head. These are 
mainly mission schools. 

These average figures are not of much value as they relate to institu- 
tions of very different merit. In all these schools some part of the 
receipts is derived from the sale-proceeds of work done in the school by 
the pupils, and in the better-managed schools this is an important source 
of income. Taking this into account, we think that industrial schools 
can be nin at an average cost per pupil of Rs. 200 per annum, and that 
they can be established with a capital outlay of Rs. 500 per student. 
Ordinarily, schools should not train more than 100 pupils at a time. 
The average attendance at juesent is very much less than this, but only 
a few of these institutions are under competent superintendents with a 
trained staff of teachers. Onr estimates provide for the ultimate estab- 
lishment of 150 such schools, affording accommodation for 15,000 pupils 
and involving a capital outlay of Rs. 75,00,000 and annual recurring 
charges of Rs. 30,00,000. The whole of this expenditure should not fall 
upon provincial revenues, although it figures in Statement 11 as a pro- 
vincial charge. As these are institutions which would be entirely 
devoted to the improvement of cottage industries, and would be almost 
entirely of local interest, the bulk of them, therefore, should be controlled 
and supported by local bodies or by private agencies, and be assisted by 
Government only through grants-in-aid. For purposes of administra- 
tion the schools would be grouped territorialfy under the Deputy Directors, 
who would doubtless avail themselves of the services of the expert head 
masters of the higher-grade Government schools in matters connected 
with the detailed working of the smaller schools. 

363. It would also, however, be necessary to appoint thoroughly 
qualified visiting experts for industrial schools, and these have been 
included in the cadre of the imperial department. The majority of indus- 
trial schools can be grouped as metal-working, textile, and wood-work- 
ing schools, a division which would require three experts for each province 
as inspectors ; but it is fairly certain that no one province would be 
able to find full-time employment for so many men. The inspection 
of these schools, and the control of those which are either directly under 
Government or under local bodies, should, we think, be provided as 
follows. The Government schools should, as we have already proposed 
in paragraph 143, be under the charge of one or more skilled industiial 
teachers, who would be primarily responsible for their efficiency. The 
advantages of sharing in this arrangement would be also open to industrial 
schools under local bodies. This would save expense in the first instance, 
and admit of some reduction on the estimate we have framed. Later, 
as funds were available and skilled teaching staff was trained, each 
school might be self-contained. The ultimate responsibility for these 
schools would naturally lie with the Director of Industries, who would 
regularly inspect them with the help of his superior staff. We have, 
however, pointed out the divergencies of method, and the general in- 
efficiency of these schools, and have drawn attention to the necessity of 



securing a t)ettei appreciation of tlie most promising inetliods of worfeing. 
We are, therefore, of opinion that the inspection work should be done 
by imperial officers who should, in all cases, however, report to the Local 
Government responsible for the schools inspected. It is highly import- 
ant, in the matter of inspection, that the charges of the officers responsible 
for this work should be allotted by subjects, rather than on a merely 
territorial basis. They should be able to advise in regard to the ins- 
tructional courses the manufacturing processes, and the commercial 
disposal of the goods manufactured. Cottage industries are of enormous 
importance in India, and, if they are not only to hold their own, but to 
make real progress, they must be assisted by the best experts obtainable. 
We doubt whether an officer can effectively inspect more than 25 schools 
scattered through India, and, on the assumption that ultimately there 
will be 150 industrial schools, about six visiting experts would be re- 
quired (see para. 352). 

364. In the aggregate a great deal of money has been spent in the 
past upon experiments and demonstrations ; 

information is available regard- 
ing the conditions under which these were 
carried on, and this expenditure consequently affords no useful basis 
for future estimates. In the Memorandum on the Department of Indus- 
tries in the Madras Presidency, Appendix J, we find that the experimental 
manufacture of aluminium ware was carried on for six years and resulted 
in a nett profit of Es. 30,000 ; while chrome-leather experiments extended 
over seven years and cost in all Rs. 55,000. Similarly, in regard to 
weaving, Es. 85,000 was the nett expenditure in 16 years. These figures 
show that a great deal of work can be done for comparatively little money ; 
but, on the other hand, pumping and boring operations in 11 years 
have cost Es. 6,80,000, and the budget estimates for 1917-18 provide 
for an expenditure of Rs. 1,48,000. Against this charge, a sum of 
Es. 86,000 in receipts from fees is estimated. We find in the budget of 
the Madras Department of Industries for 1917-18 a provision of 
Es. 1,18,000 is made for industrial experiments, and that, in the Agri- 
cultural Department’s budget, the sugarcane breeding station at Coim- 
batore is estimated to cost Rs. 42,000 a year. Excluding such experi- 
ments and demonstrations as may properly fall within the purview of 
the imperial department, we have come to the conclusion that under 
this head the following provisions should be made for. the provincial 
departments 







Es. 

Madras .. 

Bombay 

Bengal . . 

United Provinces 




:1 

-1,00,000 each. 

Burma 

Punjab 

Central Provinces 
Bihar and Orissa 




•1 

1 

^50,000 each. 

i 

Assam „ . . , . 

North-West Frontier Province 



1 25,000 each. 
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These sums do not mcl-uctethe salaries of tie officers wio would control 
such work/ wliicli \Yould be borne on the provincial establishments. 

366. The work of giving advice and assistance to local industries 
will form part of the duties of the Director of 
Pref8SSlQRaI advies aad Industries and his staff and should involve no 
distance tojocal indus- j^endituie beyond that provided imdei the 
head of “ Administration and control in fact, 
under this head, there shonld be a gradually increasing income, as only 
in backward tracts should such work he undertaken without fees. We 
have seen that such fees are already levied in the Madras Presidency, 
and we gather that they have not proved deterrent to industrial progress, 
while they prevent much waste of time in dealing with futile applications. 
The Madras rules, as sanctioned in Government Order No. 856, dated 
August loth, 1916, will illustrate the lines on which it has been found 
possible to work such a system. 

366. Ill Chapter XX we recommend the grant of advances and 
Grant ol loans and the « on tbe lines tliat have been 

supervision ana inspection experimentally followed m Madras and Mysore, 
of rural industries, and we estimate that, when the provincial 
^ Departments of Industries are fully equipped, 
advances to the extent of about a crore of rupees a year might be taken 
with good results. The whole of this money would he spent on the 
equipment of cottage industries and the establishment of comparatively 
small factories, or of power plant mainly engaged either in lifting water 
for irrigation or in the preparation of local raw produce, largely agricnl- 
tural. The administration of these loans would necessitate the exauiina- 
tioii of the security tendered by the applicants, and the consideration 
of their capacity to carry on the work that they propose to take up. In 
almost every case it would also involve a very careful scrutiny of the 
conditions affecting the success of the enterprise. Where loans are 
granted, it will almost inevitably follow that plans and estimates will 
have to be prepared, the machinery purchased and erected, the staff to 
work it trained and, finally, the plant handed over in good working order. 
To perform these duties we have proposed, under the head “ Adminis- 
tration and control/’ the appointment of Deputy Directors with expe- 
rience in mechanical engineering, and they should be assisted by a suffi- 
cient subordinate engineering establishment, most of which would he 
organised in territorial charges. We think that at first the enquiries 
into titles and encumbrances of landed property might be conducted 
by the local revenue staff ; later on, if the work increases largely, special 
arrangements may prove necessary. For a major province making 
advances which would average about 10 lakhs of rupees a year, and be 
recoverable within a period of six years, the maximum outstandings 
would amount to GO lakhs of rupees which, at 6|; per cent, interest, would 
yield a revenue of Es. 3,75,000. As the rate for tahavi loans was fixed 
when the conditions under which the Government of India could borrow 
money were very different from those now existing, it would be uecessacy 
to consider whether the interest chargeable should not be raised to a 



figure wliieli would render this important branch of the work more or 
less self-supporting. In some at least of the major provinces we anti- 
cipate that employment may be found witbin five years for about 15 
circle officers in each, who with their establishments would cost on an 
average Rs. 1,000 a month each. Roughly, it may be assumed that at 
least one-third of their work would be connected with the disbursing of 
loans and the carrying out of hire-purchase agreements ; and, on this 
assumption, and taking the cost of supervision and establishment into 
account, there would be chargeable against the loans account in such, a 
province, as the cost of administration, about Rs. 80,000 a year. If, 
for example, money can be borrowed at -61- per cent, interest, the charges 
would amount to Rs. 3,30,000, and the cost of administration to Rs. 
80,000, making a total of Rs. 4,10,000, which would be covered by a 
rate of interest on the loans of 7 per cent. It would not press unduly 
on borrowers if 7| per cent, were charged to allow a margin for contin- 
gencies. This should not prove at all a heavy burdeti, as experience has 
shown that the economic results of such loans, when properly expended, 
are very striking, and not a few instances have occurred in which the whole 
capital outlay has been recouped within one or two years. It should be 
the policy of the Departments of Industries to make the work of super- 
vision and inspection as far as possible self-supporting. Efforts should 
be also made to encourage the establishment of rural engineering fac- 
tories capable of taking over the work which, in the first instance, would 
have to be done under the supervision of circle officers ; the facilities 
which we have proposed for training mechanical engineers would help to 
render this possible. 

367. From the Budget Estimates of 1917-18 the follovsdng tabular 
statement has been prepared showing the expen- 
inspeebon of Jaciones astd on the inspection of factories and steam 

boilers. 



Factories. 

Boilers. 

Bomliay 






Rs. 

09,000 

Sboo 

Bengal 






, 62,000 


Madras 






32,200 

32,100 

Burma 






17,300 


United Provinces . 






16,700 

25,200 

The Punjab 






13,600 

14,900 

Central Provinces 







25,600 

Bihar and Orissa . 






700 


Assam . . 











Total 


2,11,500 j 

, 1,89,800 







We liave no a.rMitionv«? or alteration,? to suggest under tliese lieads. 

368. The collection of commercial and industrial intelligence would 

be effected by the various members of the 
gollseflsfi ®f esmmsrelal departmental staff in the course of their ordi- 
and ln|s!f|!^l8t!eH!gaiie0, territorial organisation of the 

’ staff would no doubt render this easier. A 

compiling and recording agency would be required, which is included 
in our estimate of the Director’s office charges. In the ca,se of Bombay 
and Calcutta, we have recommended the appointment of special pro- 
vincial officers for commercial and industrial intelligence ; their salaries, 
in consideration of the work which the commercial importance of these 
cities would entail, should he Ks, 1,500 a month. 

369. The share of the cost shown in the present estimate under the 

head, Stores (Imperial), which would ultimately 
riifsfiasg of stores. be made over to provincial departments, would 
depend on the decision reached as a result of the special enquiry which 
we have already suggested. 

Capital Expenditure. 

{a) Recommended Schemas. 

Under the head of capital expenditure it is possible to furnish only a 
rough estimate based upon the figures which we have obtained regarding 
the cost of buildings and equipment of existing institutions, and upon 
the immediate needs of the provinces, so far as we can estimate these. 

370. We have already stated that we think provision should be made 

for training 15,000 pupils, and that the average 
induririaj^ ^s(Aao!s, industrial schools and their equip- 

ment will be Es. 500 per pupil. This involves 
a total expenditure of Es. 75 lakhs, from which must be deducted the 
value of such existing institutions as may prove suitable. From Table 
D it will be ,seen that there are at the present time 181 schools owned as 
follows : — - 


Owner. 

No. 

No. of pupils. 

Governmenfc . , . . , . . . ! 

38 

2,431 

Local Funds and Municipalities 

41 

2,998 

Private bodies receiving granfcs-in-aid , . . . 

85 

4,092 

Private bodies not receiving granta-in-aid 

17 ■' 

510 

Totai, 

181 

10,037 


Some of these may disappear, others may be greatly modified, and 
new schools may he started. ’ It would not be safe to reckon that more 

m 




than Es, 20 laklis can be taken as the vahie of buildings that would be of 
use under oiir proposed scheme ; and the nett cost would be, tliereforej ' 

Es. 55 lakhs. , 

371. The, following tabular statement shows the amounts which we 


TeoSmtosM insiitate, f’”!' slioija be provided for each, province 
USe 4fa08jOO0. for technological institutes : — 

Rs. Lakhs. 

Burma . . : . . . . . . . S 

Bihar and Orissa . , . . . . . . IS 

United Provinee.s . . 6 

Bengal ... . ... . ... . 10 

Madras .......... 6 

Bombay . . . . . . . . . . 5 


At present, heyond the school of engineering at Insein, no provision 
has been made for technical education in Burma. A technological 
institute is needed in or near Rangoon which should at the outset provide 
accommodation for about 100 students. The capital outlay per head 
would be considerably above the average rates shown in paragraph 360, 
in view of the high cost of materials in Burma and of the fact that the 
institute would be at first on a limited scale. We have, therefore, pro- 
posed a total expenditure of Rs. eight lakhs. 

Technological institutes would be required for Bihar and Orissa and 
for the United Provinces, which might be at Bankipore and Cawnpore,' 
respectively ; for each of these an initial outlay of Rs. six lakhs should be 
sufficient. The former - province would also require a school of mines 
at Dhanbaid and improved accommodation for evening classes on the 
coal fields costing in all Es. 7,07,000, or (say) seven lakhs of rupees. 

Bengal lias at present only the Sibpur College of Engineering; 
chemical technology is inadequately provided for, and about Es. four 
lakhs could usefully be spent on developments for this purpose. A 
technical institute might be required at Dacca on a similar scale to those 
we have proposed for Bankipore and Cawnpore. This would make the 
total expenditure on capital account in Bengal Es. ten lakhs. 

The College of Engineering, Madras, at a cost of Rs. five lakhs, can 
be expanded into a technological institute, to which the Leather Trade 
School should be attached. 

In the Bombay Presidency there is already the Victoria Jubilee 
Technical Institute and the Poona College of Engineering ; these can be 
usefully developed, the former with special reference to chemical, and 
the latter to electrical, technology, at an estimated cost of Rs. 2| lakhs 
each. 


Total for India 


Ra, 47,00,000 



372, In connection \vitli railway workshops or large engineering 
establishments, we propose the establishment 
*Es. 40 MOOq!* schools, each capable of dealing with 

‘ * * * * “ about 200 apprentices. These schools would 

be located alongside suitable existing workshops, which wmnld result in 
the following distribution : — one each in Madras, United Provinces, 
Punjab, Bihar and Orissa, Burma, and Assam, and two each in Bengal 
and Bombay. We estimate that each school will cost about Es. four 
laldis, made up as follows : — 


Hostels for 200 apprentices ...... 2,00,000 

Slobool buildings . 75,000 

Models, furnitiire, and equipment 26,000 

Houses for staff . 1,00,000 

Total . 4,00,000 


No provision has been made for the cost of the site, as land can usually 
be provided free of cost. 

For ten schools the capital charge will he Bs. 40 lakhs. 

373. We gathered from the experience acquired in Madras that a 
technically qualified Director of Industries 
would find it extremely convenient, for the 
Offices, Rs. 8,00,000. purposes of test and experiment, and for the 
expeditious transaction of current work, to 
have a small mechanical workshop and laboratory for both chemical 
and physical tests. Provision for the upkeep of this has been made 
under the heading of establishment, and the cost of materials and 
experiments would be met from the provision for experiments and 
demonstrations. These workshops and laboratories may be estimated 
to cost eventually from Bs. 60,000 to Bs. 1,00,000, but would only gra- 
dually be built up as work developes and industrial progress is made. 
A total provision of Bs. eight lakhs, which 'would be spread over about 
five years, is deemed sufficient for this item. 


(b) Possible Schemes. 

Rs. 86,00,000. remaining proposals involving capi- 

“ ’ V tal expenditure are 

(1) The Metallargical Besearch Institute at Sakchi, 

(2) The Central Chemical Besearch Institute. 

(3) The Imperial Engineering College. 

26 a 



In regard to tlie first two of these, however, we have only suggested 
tlieir exa ruination by expert committees ; while we do not conteni- 
plate the early establishment of either the second or the third. It is, 
tliereforo, perhaps needless at this stage to do more than indicate roughly 
c-ur own opinion of the scale on which we think they should be under- 
ta -cen. In putting forward the figures given below we have carefully 
scrutinised the expenditure incurred in recent years on the highest- 
grade teaching and research institutes which have been starterl. 

Tile Central Chemical Research Institute should be on a slightly, 
larger scale than the Indian Institute of Science at Bangalore, and 
may, therefore, be estimated to cost Rs. 20 ialdis. The Imperial 
Engineering College should, we think, provide ultimate^ for about 
500 students which, at the rate we have already given, viz., Rs. 6,000 
per head, would cost Rs. 30 lakhs. The Metallurgical Institute at 
Sakchi would probably provide a four years’ course for 50 metallurgical 
students. Owing to the expensive character of the equipment required 
for metallurgical experiments, and the relatively small number of 
students to be provided for compared with the other technological 
institutes we have proposed, the capital cost may be taken at Rs. 8,00C 
per head, or Rs. 16 lakhs in all. 


Summary of Estimates. 

S75. Statements II and III, appended to this Chapter, show in a 
tabular form the annual charges on account of the imperial and the 
pro^dncial Departments of Industries, which amount to Rs. 24,63,900 
and Rs. 98,98,500, respectively, or ,Rs. 1,23,62,400 in all. Only new 
expenditure has been included in the figures for the imperial depart- 
ment : but, in the case of the provincial estimates, it is necessar}^ to 
set off against the proposed expenditure the existing charges, which 
cannot be exactly determined,- but are approximately Rs. 38,00,000, 
including Rs. 27,00,000, shown in Table B. as the existing cost of indus- 
trial and technical education, Rs. four lakhs for Factories and Boiler 
Inspection (para. 367), and Rs,, seven lakhs on Industrial Departments. 
A further deduction should he made on account of local contributions, 
to wlvich reference is made in para. 362, but it is impossible to estimate 
the precise share which local bodies may be willing to take in the pro- 
vision of industrial education. Omitting this latter, the total additional 
recurring charges, therefore, would be in the neighbourhood of Es. 86 
Inldis. 

In Statement IV the estimated capital expenditure under various 
heads is shown. It amounts to Bs. iBo lakhs, with a further possible 
exjjenditure of Es. 66 lakhs. We consider that an annual grant of 
Rs. SO lakhs for about seven years will meet the demands which are 
likely to be made, if the schemes which we have recommended are 
carried out. 
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statement!.. 

Average salaries of ndmmistmtive and controlling staff of 'provincial l)epartme}ils of J. vAiusl.riCi 
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DeUliled statement of provincial recurring cxpendit 




STATEMENT III. 


SuiiMARY OF Imperial and Pbovihcial Eecuerino ExPEKDiTuit 

Imperial Experiditum. 


Department of Industries . 

Commercial Intelligence . . 

Indian Trade Commissioner . . 

Stores . . . 

Visiting Experts for Industrial Education 
Hydrographic Survey . 

Central Chemical Laboratory . . 

Research and Demonstration Eactories 


Less savings on Sait 
Totai. 


Rs. 

5,47,400 

30,000 

25,500 

8,56,000 

90,200 

3.00. 000 

5.00. 000 

1 . 00 . 000 

24,04,100 

200 


Pro vine ki I Expenditu rc. 


Bombay 



Rs. 

. 10,9] ,000 

EengaT . 



, 16,04,000 

United Provinces 



. 15,97,300 

Madras . 



. 13,79,300 

Bihar and Orissa 



. 10,27,700 

Burma . 



, 8,22,500 

Punjab . 



. 7,31,100 

Central Provinces 



5,86,000 

Assam 



. 3,37,000 

North-West Frontier Province . 


. 1,22,000 


Total 

. 98,98,500 


24,03,900 


GnAJiDToxAn . 1,23,62,400 


STATEMENT ly. ■ 

Estimate op Capital Expenditure 

{a) Recommended Schemes. 


Industrial Schools . . . . , 

Teoiinological Institutes . . , . 

Mechanical Engineering Schools . . , 

i^'urksiiops and Laboratories attached to Director's 
Oliicc-s : , . . ... , , , 


Rs, 

5.00. 000 

7.00. 006 
0,00,009 

8 . 00 . 000 


(6) Possible Schemes. 


Sletuliurgical Institute , 
Imijcrial Engineering College 
Central Chemical Institute . 


Rs. 

16.00. 000 

30.00. 000 

20 . 00 . 000 

66,00,000 
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GHAPf BE XXIY. 


Siiiiimary of Eeeomineiiaatioiis. 


Chapter I.— Rural India, past and present Chapter II.— Some Incfes- 
trial Centres and Districts. 

(1) Tile fii-st tivo chapters are introductory and descriptive, tlie 
case of Burma being specially dealt with. 


Chapter III. — ^Raw Materials for Industries. 

(2) Indian industries must be largely based on agricultural products 
F^fleAppendisesBasid©. ^nd the Agricultural Services require strsug- 

theiiing to undertake the necessary research 
work. Attention is speciall}^ directed to the problems presented by 
cotton cultivation, by sugar cultivation and manufacture, and the 
necessity for scientific work on oil seeds is brought to notice. 

(3) The trade in hides and skins and the tanning industry are of 

Vide Appendix D. -gi'eat importance. The solution of the existing 

problems lies in stimulating the production of 
leather and of lightly-tanned hides and skins. The possession of an 
abundance and great variety of natural tau-stuffs lends special impor- 
tance to this industry in India. 

Vide Chapters SV, XXIi. (4) The mineral resources of India oneroppoi- 
Appendices E, F. tunities for important developments. 

(5) The forest estates of Government yield inadequate returns, and 
an expert service of forest engineers is required to facilitate extraction. 
Pi 0 vision for the training of forest engineers should be made in India, 

(6) Special mca.sures are required to bring timbers of the less-knovn 
species to the notice of consumers. Government depots under the 
cJiarge of officers selected for their conrmerciai aptitude should be estab- 
iislied for this purpose. 

.'7) The staff and equipment of the Forest Eesearch Institute at 
Jlfthia Dim arc insufficient, and additions to the staff are necessary, 

\S) The Departments of Industries should co-operate witli the Foi'est 
.I-'opartiiient to create the iiecessary link between the research officers 
arid possible consumers of special timbers. 

(9) Plantations should be established to secure a concentrated and, 
therefore cheap supply of suitable wood for special industries and for 
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(10) Indian fislieries (especially deep-sea fislieries) have heeii neg- 
lected, except in the case of Madras, and their possibilities should be 
developed by properly equipped Fisheries Departments. Scieiitino 
ichthyologists should be added to the Zoological Survey. The creation 
of Fisheries Departments in Burma and Bombay, and a substantial 
addition to the staff of the Bengal Fisheries Department are suggested. 

Chapter I?.— Industrial Deficiencies o! India, 

(11) The industrial deficiencies described show the national necessity 
of estahlislung certain “ key ” industries. Where secret or very highly 
specialised processes of manufacture are involved, Government should 
take steps to facilitate their introduction. 

Chapter V.--Inaustries and Agriculture. 

(12) There are many ways in which the employment of power or 
hand-driven machinery can assist the agriculturist, particularly in 
respect of irrigation, sugar production and oil millmg. 

(13) The demand for machinery for these processes would lead to 
the establishment of agricultmal engineering works. 

Vide Recommendation (14) Close co-operation between the Depart- 
( 132 ). ments of Industries and Agriculture is needed. 

(15) The Director of Industries in each prordnee should have a 
workshop and laboratory equipped for the mechanical testing of small 
prime-movers and of the machinery that they are intended to drive. 

(16) The possibility of irrigation in Sind by means of pumps should 
he considered in connection with the Indus barrage scheme, in order 
to estimate the commercial practicability of growing Egyptian cotton 
on a large scale - 

Chapter VI. — Power. 

(17) A special survey of the coal situation in India should be under- 

Vide aiss paragraph 26. an early date, with a view to introduc- 

ing economies in the methods of mining and 

consiimptio].!. Such a review of the fuel sitm^ition in eastern India 
should include an examination of the measures in progress for rendering 
more accessible the undeveloped fields of Assam. 

(18) There arc great advantages in using wood fuel after conversion 
into gas rather than directly, and, in particular, in employing charcoal 
for the production of gas after the removal of the by-products which 
are of value for industrial purposes. Any methods which are likely 
to cheapen the cost of fuel for gas plants should be the subiect of de- 
tailed investigation and trial 

(19) Possible sources of industrial alcohol should be investigated. 
A liberal policy should he followed by the excise authorities when com- 
mercial requirements conflict with excise regulations. 



(20) Ti‘e utilisation of water power is of the highest importance in 
view of the necessity of creating electro-chemical and thermo-electric 
indnstries and of economising the use of coal. An organisation Blionki 
at once be created by Government to carry out a systematic survey of 
the hydro-electric possibilities. Standard conditions for hydro-electric 
licenses should be prescribed. 

(21) Leases of water power to private persons should provide for 
the resumption or transfer of rights and for the acquisition of the hydro- 
electric plant on an equitable basis, should it become necessary in the 
public interest, or should the initial industrial undertaking be com- 
pelled at any time to cease working. 

(22) Proposals for generating water power from canal falls and. 
other irrigation works should be considered by a joint committee com- 
posed of officers of the Public Works and Irrigation Departments. 

Chapter ¥11.— The Indian in Industries. Chapter ¥111. — JSovernment 
Industrial Policy in recent years. 

(23) These chapters are wholly descriptive. 

Chapter IX.— The Organisation of Scientific and Technical Services^ 
and the Provision for Eesearch Work in India and Abroad. 

(24) In future all scientific officers should be recruited into imperial 
services, but placed under Local Governments or departments of the 
Government of India for administrative control. Their purely scientific 
work should be subject to the criticism and advice of the head of their 
service, transmitted through their administrative superiors. An im- 
perial Indian Chemical Service is most urgently required. 

(25) A special committee should be appointed, including a distin- 
guished chemist from abroad, to formulate proposals for the permanent 
organisation and terms of service of the staffi, and for the location and 
equipment of research laboratories. 

(26) In the case of other scientific subjects, such as botany, bacterio- 
logy, zoology and entomology (which last should be recognised as a 
distinct administrative unit), imperiaL services sliould similarly be 
organised ; and suitable committees might be appointed to work out^ 
details. 

i 27) Conditions are suggested to govern the relations between Govern- 
ment research officers and private industrialists who may desire to 
employ them on specific pr'obleins. 

(28) Ilecrnits for the scientific services should be drawn as far as 
possible from the Indian Universiti^ and institutes. At first it will 
be necessary to import a number of specialists from England, but the 
ultimate, object should be to man the services with officers trained in 
this country. 
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(29) Tlie most promising bases for tbe establisbment of specialised 
institutes of research ■will be at the chief centres of industries ; but 
expert opinion is necessary to fix the location of these institutes. This 
subject should be included in the scope of enquiry of the committees 
recommended to work out the organisation of the scientific services. 

(30) There are serious drawbacks to research work connected with 
Indian problems being undertaken abroad, and there is no longer anj' 
justification for the expenditure of Indian revenues on the maintenance 
of the 8cicntific and Technical Department of -the Imperial lustitme. 
in the rare cases which necessitate reference to British or foreign specia- 
lists, scientific ofiicers in the Indian services should be empowered to 
cornmunioate, through a recognised channe], with tlie Scientific and 
Tftchiiicai Kesearch Department recently established in England. 


Chapter X.-— Industrial and Technical Education. 

(31) The existing system of State technical scholarships for study 
abroad, though greatly improved by the revised Government rales 
recently issued, should not be utilised to enable students to acquire 
training in industries new to India. These scholarships should be 
granted only to men with some experience in existing industries, to 
•enable them to acquire further specialised knowledge, and should not 
be awarded in respect of subjects for wmich adequate educational faci- 
lities are available in the country. 

(32) Suitable primary education for the artisan and kbom'ing popu- 
lation is urgently necessary. When private employers imdertalee the 
task of providing it, they should be assisted by Local Governments. 

(33) Industrial schools should be controlled by the Departments of 

Industries. Their head masters must possess 
Fif e asO|^ (ecams^ienda- practical skill in the industries taught and 
knowledge of their economic conditions. These 
schools are a means of suitable training for cottage, bub not for oiira- 


nised, industries. 

(34) Organised industries may be divided into two classes, mani- 
pulative, such as mechanical engineering, and uoii-mauipuiativc or 
operative, such as the manufacture of chemicals. Training for nioui- 
pulativc industries should be given in the works themselves, to wiiich 
theoretical classes should be attached. There are certain cases where the 
individual concerns are not large enough for this ; these can sometimes 
bo coiivenientiy dealt with by central teaching institutions serving a. 
group of works ; but’ where such an arrangement is impossible, and in 
the case of the textile trade where the preliminary training can best 
be given in a scliool, instruction may he more conveniently provided 
111 technical schools with workshops or instructional factories attached. 

(35) 111 the case of non-manipnlative industries the necessary train- 
ing can usually be given in a teaching institution ; but practical expeiif- 
■ence is needed if the student is to rise in his profession. In those 
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inJiistriei?. tlie instructiou slioiild be mainly tecknological, e.g.^ in a 
brancji of applied cbemistry, with some training in engineering, and 
can be Givou in a teacliing institution. The necessary practical experi- 
ence must be gained in the factory, in which the student’s technological 
training will qualify him at once for employment. 

(3G) The training required lor mechanical engineering, as an example 
of a inanipuiative industry, is dis&ussecl in detail. 

(o7) At the large engineering shops practical training should be 
gixen l;o artisan apprentices on an organised system, with teaching in 
sl'.op Iiours ; and the apprentices should be paid wages, a part of which 
tliGV might receive in the form of deferred pay on leaving. 

(38) In the case of foreman a system of apprenticeship on conditions 
that should attract middle-class Indian youths is suggested, with teach- 
ing in shop hours of a moro advanced type than in the case of artisan 
apprentices, and providing for boys who would start at a somewhat 
higher age. 

(39) In the case of meohanicai engineers also, the large engineering 
shops should be used as the practical training ground ; but a greater 
proportion of the time should be devoted to tbeoretical teaching of a 
higher kind than is necessary for foremen. Those students who desire 
it may, after completing their shop training, take courses in special 
subjects at an engineering college. 

(40) The engineering colleges should, as soon as is practicable, make 
over the training of subordinates to lower-grade institutions, and should 
add departments for technological training. These colleges should be 
administered by Councils, on which the University, the Departments of 
Industries, and employers should be represented, while the Council 
should have the privilege of electing a certain number of its members 
to reju’esent it on the Universit}?' Senate. The Universities would 
decide >rhich of the college courses should cjuahfy students to sit for a 
degree. 

(41) In addition to the existing provincial institutions, two imperial 
colleges seem likeh’- to be needed ultimately, one for the highest-grade 
teaching of engbieering and the other for metallurgy and mineral tech- 
nology. . 

(42) Goveriinient should encourage the foundation in India of scicn- 
tiiic and technical societies on the lines of the London institutions. 

(43) It is recommended that the engineering classes in the Victoria 
Jubilee Technical Institute, Bombay, should be adapted to meet the 
requirements of the apprentices in the railway and other workshops in 
Bombay, and that the courses in technology should be supplementcd 
by two years’ practical wmi-k before the full diploma can be gained. 

(44) As regards mining, the evening classes on the coal fields should 
be retained and improved ; and the scheme put forward for a school of 
mines at Dlianbaid is preferable to the present arrangements at Sibpiir 



and should be adopted. Meanwhile, the existing course at Sibpur 
should be improved. 

(45) The technical school at Sakchi for ruetalliirgical traini^ig pro- 
posed by the Bihar and Orissa Government is approved, but without 
prejudice to the possibility of a higher-grade iiktitution. 

(46) In respect of commercial education it is of the utmost importance 
to .secure the co-operation of commercial men. Commecial college.^ 
should be administered by Gouneils consisting largely of business men 
with representatives of the Universities ; these Councils should also 
elect from among their members delegates to the University Senates. 
The Universities should retain the right to prescribe which courses of 
the colleges shall qualify a student to sit for a University degree. 

(47) All industrial and technical institutions of less than collegiate 

rank should be controlled by the Department of 
Vide also^ Recemmes.da- Industries, though the advice and co-operation 
of the Department of Education is desirable. 

(48) To prevent inefficient or misdirected teaching, inspection and 
advice by officers of the imperial Department of Industries would for 
some time be of great assistance to provincial departments. 

Chapter XI.— Commercial and Industrial Intelligence. 

(49) Commercial and industrial statistics should not be commented 
on except by an agency which has expert knowledge of their signific- 
ance. The Director of Statistics should he a compiling officer only. 

(50) The Director of Commercial and Industrial Intelligence, whose 
headquarters should be in Calcutta, should be supplied with informa- 
tion by pro\diicial Directors and by the special provincial intelligence 
officer.^ proposed for Calcutta and Bombay. The help of commercial 
associations should be utilised so far as possible. 

(51) He should advise the Government of India regarding commer- 
cial questions, especially those relating to overseas trade. He should 
also answer enquiries from the public, but should refer those relating 
to technical matters to the appropriate expert department. 

(52! Crop forecasts should be prepared by the Agricultural Depart- 
ment, as soon as its staff is sufficiently strong to undertake the task. 

(53) More complete information regarding industrial employment 
and production is required. 

(54) The Indian Trade Commissioner in London should be assisted 
by temporarily seconded members of the Agricultural, Eorost and Geo- 
logical Sui'vey Departments. 

(55) Government should consider the desirability of establishing 
Indian trade agencies after -the war in other countries, such as Bast 
Africa and Mesopotamia. 
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(56) The Indio , 11 Trade Journal should be replaced by periodical 
bulletins. More use should be made of the press for disseminating 
cii! rent industiial and commercial information. 

Chapter XII. — Goversunent Purehase of Stores. 

(57) The creation of an organisation for the purchase and inspection 
of stores in India is recommended working under the Imperial Depart- 
ment of Industries and the local Departments of Industries in each 
proviuce. 

(58) The appointment of a small expert committee is proposed to 
consider the precise allocation of spheres of action between the imperial 
and provincial agencies. 

(59) All indents for Government and railway stores should be met, 
as far as is practicable, in India. Indents from provincial officers should 
be dealt vdth fii’st by the provincial Directors, who should fill them to 
the utmost possible extent from local manufactures. 

(60) The remaining items should be forwarded to the Controller- 
General of Stores with the Government of India, who would issue orders 
for those items which could be advantageously obtained in India and 
would purchase the residue through the Stores Department of the India 
Office. Indents from Government railways and from such other rail- 
ways as desire to participate in the scheme should be dealt with by the' 
Controller-General of Stores, in the same way. The stocks would 
not be held by the Stores Department. 

(61) Provincial Departments of Industries should, so far as their 
ecpiipment permits, inspect the goods supplied through them. They 
should include, in the larger provinces, an experienced officer who would 
be responsible for local j)urohases. Interchange of information with 
one another and with the Controller-General of Industries would make 
it possible for provincial Directors to purchase stores from other provinces 
direct. 

(62) For some time to come inspection work should be performed 
mainly by an imperial inspecting staff, which would also collect infor- 
mation regarding the manufacturing possibilities of the country. 

(63) The purchase of stores in India would be facilitated by the 
existence of an agency in India for preparing specifications in certain 
cases. 

(G1-) The Controll'er-General of Stores should have his . headquarters 
at Calcutta and should work in close contact with the Director of Com- 
mercial and Industrial Intelligence., His annual report should include, 
for the information of manufacturers in India, a classified stateuieiit 
of the articles obtained by him here and from abroad. 

Clmpter XIII. — Land Acquisition in relation to Industries. 

(65) Provision should be made, where necessary, in local la^vs to 
enable persons, who are prevented by legal restrictions from transfer- 
279 


2 'ing tlieir lands or from conferring an absolute title therein, to do so 
•witb the sanction of some proper authority, , 'when the land is required 
for an industrial enterprise, more particularly for the housing of indus- 
trial labour. 

(66) Government seems to have been uncertain in the past as to 
the applicability of the Act to land required by industrial concerns ; 
and a criterion is proposed by "which the Local Government may dete?:- 
mine the cases in -which compulsory acquisition under section 40 (i) 
(h) of the Land Acquisition Act may be efiected on behalf of an indus- 
trial concern. These suggestions apparently do not involve any ainend- 
mont of -the Act, though, if they do, this should be undertaken. 

(67) In certain cases, on the recomniendatron of local bodies, Govern- 

nae also Ohapte XVI. compulsorily acquire land to pro- 

Vide .fre-sh site.-^ lor industries, which it is neces- 
sary to remove ou grounds of public health, aud for industrial d-wei- 
lings. ■ 

(68) In all cases where laud is acquired compulsorily for industrial 
enterprises, cultivators or house owners so dispossessed should be offered 
suitable land in exchange or part exchange. 


Chapter XIV.— Technical Assistance to Indaskiss by Government. 

(69) L'ireot technical assistance by Government is necessary to 
encourage certain classes of industries. 

(70) The functions and limitations of pioneering and demonstration 
factories are described. 

(71) For cottage industries, peripatetic demonstrations of improved 

processes and machinery are' most important, 
^ X¥liL ^ provision of new patterns and designs 

must be arranged for. The organisation of pro- 
duction by the establishment of small auxiliary factories and the em- 
ployment of labour-saving devices are very desirable. 

(72) For organised industries, in addition to assistance in starting 
new industrial undertakings, useful -wbrli; can be done by Governnicnt 
in helping the owners aud managers of small power plants to maintain 
them in good -working condition. 

(73) IVLile ordinarily Government should itself carry on industrial 
operations only for the ma.imfa,ctnxe of lethal munitions, it will be neces- 
sary in sonre cases to control aud assist private factories capable of 
■piod'ucing military necessities. Assistance ’Ruli also be required foi 
industries of national economic importance. 

(74) The above duties cannot be performed without properly equipped 
Departments of Industries, both imperial and provincial. While -oiie 
utmost possible decentralisation is desirable, there arc certaiii func- 
tions for which the Imperial Government must be responsible. 
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Ciiapter X¥.— Miseeilaneous Points ■ of Cfovernment Law and Practice 

aSecting Industries. 

(7y) Power-driven macliinery should not be allowed in jails. Pro- 
vincial Directors of Industries and their Boards 
uis Gf uml authorised to make recommendations. 

to the Local Government on the employineiit of 
, jail labour. 

(76) The legislation now being undertaken b^^ provincial Govern- 

.. .. ments for the prevention of the adulteration of 

sRs .JrsjjsiuM m Mill- foodstuffs and drugs is approved. The agency 
for enforcing the existing Acts should be con- 
siderably strengthened. 

(77) E.egarding the adulteration of raw produce for export or local’ 
manufacture, action should be left to the trade itself. Government 
should do what it can to strengthen the hands of local mercantile bodies 
who are interested in such matters. 


(78) A system of Government certificates of quality is impracticable 
and unnecessary, excefrt in the case of fertilisers, for which an Act similar 
to the Fertilisers and Feeding Stuffs Act of 1906 (Great Britain) should 
be introduced. 


Tti3 Admfnislratsesi ©f the 
BoMer and Prime-fflewr 
Acts. 


(79) The principles laid down by the Public 
Services Commission in dealing with the Boiler 
Inspection Department are endorsed. The fol- 
lowing recommendations are added : — 


(a) Boiler inspection should be a duty of the provincial Departments 
of Industries. 


(6) Tbe rules for determining permissible pressures for boilers 
should apply to the whole of India. 

(c) The laws compelling persons in charge of boilers to possess certi- 
ficates should be abolished. ' 


(80) The favourable consideration of Government is asked for the 
proposed strengthening of the Geolog'cal Survey, 
' “ ^ which should include a suitable staff to inspect 

Government, concessions and to advise small mine owners. 


(81) Such Inspection would ensure the due fulfilment of the conditions 
oi prospecting licenses and permit of their being framed on more elastic 
lines. Local Governments should have power to extend their duration 
up to 5 years in cases where the work of proving the existence of minerals 
necessitates operations on a very extensive scale. 

(82) The present mining lease form- might be considerably shortened 
and simplified by including some of its provisions in local rules. 

(83) Certain provinces should prepare Mining Manuals similar to 
tiiose published in the Central Provinces and Burma. 
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„ (84) Tlie status of Electric Inspectors should 

^ Electrlci^^lfct be improved in order to secure more liigbiy 
qualified men. 

{85) To ensure intelligent liberality in the interpretation of the rules, 
tlic appointment of provincial Advisory Boards, as contemplated in 
section 36 of the Act, is proposed. These Boards should be permitted, 
when necessaryj to consult experts such as the Electrical Adviser to. 
tlie Government of India. 

(86) Government should encourage the industrial use of electricity 
■supplied from central generating stat ions. The law should, if necessary, 
be amended, so as to permit of the load factor being taken into account 
•in fixing the charges. 

(87) The Electric Inspectors should be transferred from the control 
of the Public Works Department to that of the Department of Indus- 
tries. 

(88) No change is needed in the existing patent law, which seems 

well suited to Indian conditions, nor is it desir- 
Patguis^^Trade^^^jar^s, an present for India to join the Interna- 

tional Convention, but the position may have 
to be reconsidered if patent law is consolidated throughout the Empire. 

(89) The registration of trade marks or business names is not recoin' 
mended. 

(90) With a view to legislation to secure the compulsory registration 

of partnerships, Government should consider a 
Registration of Partner- suggestion that members of a joint Hindu family 
should be regarded as a single unit for the pur- 
poses of registration. 


Chapter X?I.— The Welfare of Factory Labour. 

(91) The inefficiency of Indian labour can be remedied by the pro- 
vision of education, the amelioration of housing conditions, the improve- 
ment of public health, and a general policy of betterment. 

(92) Compulsory education should be introduced for all classes of 

children in areas where this is feasible ; the 
n e eeommen a ion question of amending the Factories Act may 
then be considered, if necessary. 

(93) As regards housing it has already been recommended tliat 

„ ... Government should use its power to acquire 

Vu e oM^rnmen a isn behalf of employers for the housing of 

labour, subject to certain safeguards. 

(94) Laud might also be acquired at the cost of Government or of 
the local authorities concerned, which .they might lease at easy rates 
;to employers for erecting industrial dwellings. 



(95) Local aiitliorities should be responsible for tlie development 
and lay-out of industrial areas on suitable lines, and for securing the 
maintenance of proper sanitary conditions in such areas. 

(90) It Vv'oiild be undesirable and unjust to compel individual em- 
ployers to house their own labour. 

(97) The question of congestion in Bombay must, hov/ever, be taken 

up at once. The scheme for industrial housing 
Spesja^prepsals for prepared by tlie Improvement Trust might be 
continued along vnth the measures which are 
proposed below to .meet tlie special difficulties exstiiig in Boin]ia..y. 

(98) To avoid congestion in future no industrial concerns should be 
started, except in the north-east of the island of Bombay or in south- 
east of Salsette, without the consent of the Municipality, In the area 
set aside for industrial development, the requisite powers should be 
taken by tiie local authorities to determine whether certain classes of 
industries should be admitted to certain sites, and the necessary steps 
should be taken to ensure the development of the settlement on sanitary 
lines. 

(99) To relieve existing congestion, the railways should be induced 
to locate their new ivorkshops at a reasonable distance from the city 
and to furnish accommodation for their labour in situ. Government 
departments and public bodies should provide housing of a suitable 
type for their workmen, where possible in the northern industrial area. 


(100) The establishment of improved means of communication, 
including the electrification of suburban railways, and the extension of 
the tramway system, with the object of creating an industrial suburb, 
is required. ^ 

(101) In the case of employes of industries located in the city, a 
definite standard of accommodation for industrial dwellings should be 
determined, and a programme of construction worked out and taken 
up at the expense of the local authorities who should then manage 
the buildings. If the existing resources of these bodies, together w.itli 
such assistance as the Local Government may be able to spare, are 
not sufficient, farther taxation should be imposed, mainly on employers. 

(102) The possibility of reducing the present maximum factory 

„ , . . hours, whether by a shift system or otherwise, 

ropasas app.i- further examination, as the shortening 

of working hours may have an important in- 
fluence in raising the standard of comfort, when the workers have learned 
to employ their leisure hours more profitably. 

(103) The policy proposed by the Sanitary 
Commissioner will improve the public health 
and the efficiency of labour. 

(104) The responsibility for general welfare work among factory 
labourers must devolve mainly on private individuals and associations - 
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Go^ 7 •ernnlellt and local bodies, as well as employers, sliould, liovrever, 
assist tliem as fa-r as possible. 


Chapter XVH.— Cottage Industries, 

(105) The orciiriary census provides an unsatisfactory means for tlir- 

V4ile Appendix I collection of useful occupational statistics, and 

special enquiries or siirve 3 ’'s <are needed. 

rr‘ (106) The ostabiislinicnt of central sillc-reeliiie,’ 

(107) The introduction of better tools and plant and of a more minute 
subdivision of; processes should be encouraged by Departments of In- 
dustries. 

(108) In the case of weaving, provision should be made in the weav- 
ing schools for the instruction of a small number of pupils of a higher 
class, with better educational attainments and prospects of being able 
to start for themselves in business. They should be given practice in 
the control of workmen, and should receive a training in the coniniercial 
as well as in the technical side of their profession, either in private 
undertakings run with Government assistance as demonstration factories, 
or in commercial sections attached to the industrial schools. 

(106) Directors of Industries should be empowered to grant small 
loans to cottage workers and to supply tools and plant on the hire- 


(110) Provincial art officers should maintain a close connection with 
the craftsmen and supply them vdth new ideas and designs. Periodic 
exhibitions should be held, advertisements issued, and attempts made 
to introduce the art productions of the country to outside markets. 

(111) Emphasis is laid upon the necessity for improving the methods- 

^ ^ of marketing the products of cottage industries. 

^ ^ The Departments of Industries must create or 

stimulate the creation of sale agencies in India 
and, where possible, abroad. . 


Chapter XVin.~0O“Operation for Small and Cottage Industries.. 

(112) The way to industrial co-operation must be ])aved by fanii-- 
iiarising workers with the principles of co-operative credit. 

(113) Certain co-operative functions, such as the ioint use of machi- 
nery, can be better achieved by bodies created ad hoc, tlian by super- 
imposing them as an additional object on existing primary societies. 

(114) The difficulty of industrial co-operation lies largely in the 
absence of expert but disinterested non-official business helpers. Tliis 
may be remedied, either (a) by the introduction of the small entre- 
preneur, which, however, might not prove advantageous to the worker 
in the long run, or (6) by the establishment of sale organisations managed 



either bv Government or by private persons. Government should be 
prepared to risk some loss on experiments in this direction. 

(115) Direct assistance in the form of loans should be given by 
yy.. , ... Government to agricultural or industrial socie- 

• r;de Refiommendahoii purchase and employment for the 

common advantage of comparatively costly 
machinery and plant. The Director of Industries should initiate indus- 
trial societies and should give them advice in technical and commercial 
matters after they are started ; but he should not interfere v.ith the 
administration of the Act and rules. 

(116) The Departments of Indu-stries, Agii- 
culture and Co-operation must work closely 
together. 


Vide Eecomnieridaiici^ 
( 132 ). 


Chapter 3CIX.— Industries and Transport. 

(117) Internal traffic, especially in the cases of raw materials con- 
veyed to, or manufactured materials conveyed from, manufacturing 
centres should be rated as nearly as po.ssible on an equality with traffic 
of the same class and over similar distances to and from the ports. 

(118) Rates on traffic to ports should be fixed on the principle of 
what the export traffic can stand over its whole journey to the port 
of foreign destination. 

(119) The same principle should apply to impoxts, but the lowest 
possible rate.s should be allowed for machinery and stores imported for 
industrial use in India. 

(120) The whole distance travelled by a consignment, and not the 

distance travelled over individual Hues, should be taken as the basis, 
when tapering rates apply. The way in which these rates, as well as 
‘ block ’ rates and ‘ terminal charges’, have been applied in the past, 
has tended to operate against Indian industries. The total freight 
charge for a consignment passing over several lines should be calculated 
as a single sum, which should be shared between the difierent railways, 
allowance being made, where necessary, for any e^tra cost incurred by a 
particular line. «. 

(121) The addition of a commercial member to the Railway Board 
i.s suggested. 

(122) Indian indu.stries and commerce should be represented by 
officers of the Department of Industries and also by members of recog- 
nised commercial bodies at the Railway Conference and at the meetings 
of the Goods Cla.ssification Committee. 

(123) Special rate concessions for a term of years might bo given 
to new industries, when investigation by the Department of Iiidustiics 
shows this to be necessary. 
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(124) Crovernmeiit should take up the question of improving the 
existing waterways and should give earty consideration to the prospective 
advantages of a Waterways Trust in Calcutta. 

(125) The Department of Commerce should take steps to secure 
harmonious working between railway and waterway administrations 
(including coastwise traffic) for the development of those parts of the , 
country which are served by both. 


Chapter XX.— Industrial Tinanee. 

(126) In order to meet the difficulties experienced by small and 
middle-class industrialists in obtaining financial facilities and generally 
to provide a more elastic system of industrial finance, industrial banks 
are needed. An expert committee should be appointed to consider 
what additional banking facilities are necessary, whether for the initial 
or for the current finance of industries ; . what form of Government 
assistance or control will be required to ensure their extension on sound 
lines as widely as possible throughout the country ; and ■whether they 
should be of provincial or of imperial scope, or whether both these 
forms might not be combined in a gvoup of institutions working together. 

(127) A scheme is explained for the provision of current finance 
for middle-class industrialists, by which the banks wmuld lend money, 
subject to a guarantee by Government after an examination by the 
Director of Industries and his exjDert sta-ff of the financial standing of 
the applicant and the prospects of his business. This scheme deserves 
attention, at any rate as an interim measure until industrial banking 
facilities are more general. 

(128) In a few cases Govermnent should provide direct financial 
aid. Such assistance might take the form of guarantees of dividends, 
loans of money, undertakings to purchase output, or contri])utions to 
share capital. All these forms of aid should be subject to suitable 
precautions. Government directors, -when appointed, should not act 
so as to delay decisions. Where industrial undertakings receive Gov- 
ernment aid, tlieir capital slio\ild be raised in India, under conditions 
which will give opportunities to small investors and encourage Indians 
to participate in industrial ventures. Assistance of this lei n.d to ' national 
safety ’ undertakings should be a matter for the Imperial Government ; 
in other cases, it may be given by Local Governments, if they, possess 
the necessary expert staff to estimate the prospects of the proposed 
undertaking. 

(129) Assistance should also be given to small and cottage industries 
by the local Departments of Industries in the shape of small Govern- 
ment loans or by financing the purchase of plant on the hire-purchase 
system. Fresh legislation would be required to ensure a ready means 
of recovery of the money so advanced. 



Chapter XXI.— Provincial Departments o! Mnstries. 

(130) The ci’eation of specialised Departments of Industries is neces- 
sary to co-ordinate the various forms of provincial activity which have 
been suggested, and to perform certain functions at present entrusted 
to other iion-specialised agencies. 

(131) The establishment is required in each province of a Depart- 
raeiit of Industries under a Director, who should act as Secretary to 
■Government for commercial and industrial subjects. 

(132) To ensure that the Departments of Industries, Agriculture 
.a.nd Co-operative Credit work in close harmony, they should bo under 
the control of the same Member of the provincial Executive Council. 

(133) The Director of Industries should be assisted by a Board 
whose members should be appointed by Government, in some cases 
on its own selection, in others on nomination by suitable public bodies. 
Where the Board and the Director disagree, the matter should be referred 
to superior authority. The Board should consist of not less than 6 or 
more than 12 persons, who should be mainly non-officiab The membeTS 
of the Board and of sub-committees formed for special purposes might 
be offered fees and travelling allowances. 

(134) The Board should have power to co-opt members for tem- 
porary or special purposes and to appoint standing or temporary sub- 
committees. 

(135) The Department of Industries should consist, in addition to 
the Director, of a Deputy Director (in the larger provinces), industrial 
engineers, chemists, industrial specialists and teachers, and certain 
other officers. Initially, these officers may be recruited as circum- 
stances best allow ; but as the Imperial Industrial and Scientific Services 
are established, the provincial department should obtain its superior 
officers from these services. They should be entirely under the orders 
of the Local Government. Specialists in various lines of applied tech- 
nology who are engaged in teaching would also serve as advisers to 
Oovernment and to private industrialists. Subordinate officers with a 
knowledge of mechanical engineering will be required in territorial 
charges to help small industries. 

Chapter XXII. — ^An Imperial Department of Industries. 

(136) The direction and co-ordination of the general industrial 
policy of the country and the proper performance of certain fimctions 
of high national importance can only- be effected through an Imperial 
Department of Industries, in charge of a Member of the Viceroy’s Exe- 
cutive Council ; and there is a sufficient number of closely correlated 
functions to justify the creation of a specialised imperial department 
for their perfoniiance. 

(137) Special arrangements arCj however, required to secure the 
prompt and efficient performance of the administrative and executive 
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duties wliich will fall to t-Ke lot of tlie imperial department ; and also 
to free tlie Member in charge from routine work, and to leave him leisure 
to deal with questions of policy. For this purpose we propose the 
creation of a Board to be called the Indian Industries Board, consisting 
of three members wdtb separate charges. The member in charge of the' 
Department should be President of the Board without any special 
portfolio, but with full power to overrule his colleagues, who, Iiow^eyer, 
should have the right to place on record their opinions. The Members 
of the Board should ordinarily hold office for five years ojily, Tliers 
should also be a Secretary to the Board and the Department, as well as 
three Assistant Secretaries to the Board. 

(138) The various subjects and departments which the Department 
of Industries would control, including those to be transferred to it from 
other existing departments of the Government of India, fall into tlie 
folloTfiiig natural groups : — 

Ofouf L~~ 

Geology and Minerals, 

Salt, 

Explosives and Petroleum. 

The Chemical Service and chemical research, 

Government factories for research or demonstration. 

Group IL — 

Stationery and Printing. 

Commercial and industrial intelligence. 

Stores. 

Factories Act. 

The general encouragement of industries. 

Technical and industrial education. 

Group III . — 

Inventions and Designs. 

Steam boilers Acts. 

Electricity. . 

Ordnance Factories. 

Inspection of ordnance manufactures. 

Bach of these should be mider a separate member of the Industries 
Board, wlio would control the departments subordinate to him. 

(139) In order to secure unity of administration, the headquarters 
of the Board should be with the Government of India, though its mem- 
bers should tour frequently. 

(140) The Board and the Department should be assisted by a part- 
time Financial Ad^dser, who should be given a seat on the Board. ’ 



(141) An examination of tiie functions and qualifications of the 
officers subordinate to the Board, of the members of the Board itself, 
and of the higher provincial officers, shows that ail recjuire teclmical, 
business and administrative experience for the proper performance of 
their duties. 

(142) It therefore seems necessary to create an Imperial Industrial 
Service to meet the requirements of the industrial departments through- 
out the country. This will also afiord a means of training qualified 
Jndiaus to fill the higher appointments. 

(14.3) The ordnance factories, if they are to be managed by a civil 
department, should have their own separate service, though they may 
exchange officers with the Imperial Industrial Service. 

(144) Officers of the Imperial Industrial Service should be recruited, 
as far as possible, in India, 

(145) Before a regular Industrial Service has been built up, appoint- 
ments will have to be made from various sources, often on special terms. 
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COHOLUSIOH. 


Wo Lave briefly sketclied the lines of economic development along 
which India has moved since the first came into contact with western 
traders ; and have described in somewhat more detail the commercial 
and indnstriai position to which these lines of development have led 
her. We have shown that this position has become in many w^ays 
disadvantageous to the interests of the country ; and that India’s indus- 
trial equipment is impaired by deficiencies which afiect the interests 
of national safety. The industrial system is unevenly, and in most 
cases inadequately, developed ; and the capitalists of the country, with 
a few notable exceptions, have till now left to other nations the w'ork 
and the profit of manufacturing her valuable raw materials, or have 
allowed them to remain unutilised. A powerful and well-directed 
stimulus is needed to start the economic development of India along 
the path of progress. Such a stimulus can only be supplied by an 
organised system of technical, financial, and administrative assistance. 

Our report in its finally approved form was in the hands of the 
printers before the appearance of the Chelmsford-Montagu report on 
Indian constitutional reforms. We were unable, therefore, to re-examine 
in detail our conclusions and recoimnendations in the light of the reform 
proposals without incmTing a delay which would have been undesirable. 
It is evident, however, that our scheme is in general accord with the 
administrative changes proposed by His Excellency the Viceroy and 
the Secretary of State. 

We are deeply conscious of the difficulties of the question with which 
we have been asked to deal, and of its vital importance to the future 
of the country. We have had to discuss a vast range of subjects re- 
quhing expert knowledge, which was not always adequately available 
ill the country under present conditions. The cucumstances of India 
have made it iiecessary for us to devise proposals which will bring the 
State into far more mtimate relations with industrial enterprise than 
the policy of Government or public opinion has hitherto permitted. 
But as regards our main proposals — ^technical education in practical 
relation to industrial requirements, the supply of advice and assistance 
through organised scientific and technical services, the provision of 
more liberal finance for industries, so far as possible through private 
agency — ^we feel confident that these are solutions dearly indicated 
by the very difficulties which they are designed to surmount, as well 
as by the small degree of Indian experience available, and substantially 
supported by the best-qualified opinion of the country. Finally, vfe 
have been strongly impressed by the earnest demand throughout India 
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for economic progress and by tbe growing realisation of the dangers to 
wliich industrial impreparedness exposes a nation. We feel sui’e that 
the strongest support ^Yill be forthcoming from the public generally, 
and from Indian capitalists and industrialists in particular, to any 
well-considered scheme for industrial progress which Government may 
see fit to adopt, and we submit om* report in the earnest hope that our 
recommendations will, wuth the approval of Government and the good- 
will of the Indian public, help in some measure towards the ideal of an 
India, strong in her own strength, and a worthy partner in Empire. 

(Signed) T. H. HOLLAND, 

President 

ALFRED CHATTERTON. 
FAZULBHOY CUERIMBHOY. 

C. E. LOW. 

M. M. MALAVIYA.*** 

E. N. MOOKERJEE. 

„ F. H. STEWART. 

D. J. TATA. 

R. D. BELL; ") 

t Secretaries. 

G. H. W. DAVIES, j ■ 


* Subject to a separate note. 
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HOTE 


BY 

Tlie Hon’ble Pandit Madan Moban Malaviya. 


Introductory. 

On the 21st March 1916, the Hon’ble Sir Ibrahim Eahiiiitoola moved 
a Eesolntion in the Imperial Legislative Coimcil urging the appointment 
of a Committee to consider and report what measures should be adopted 
for the growth and development of industries in India. Among the 
matters which he suggested might suitably be referred for the considera- 
tion of the Committee, he put in the forefront the question : — 

“ Whether representation should be made to the authorities through the Secretary of 
State for India for securing to the Government of India full fiscal autonomy, specially 
in reference to import, export and excise duties.” 

In the course of his speech in supporting the Resolution, thaHon’ble 
Member laid great stress on this point. He said : — 

“ I readily recognise that e^Iorts are being made by the Government in many directions 
to meet the needs of the situation. It appears to me, however, that, unless the hands 
of the Imperial Governm3nt are free in fiscal matters, the results will not be .adequate. 
If the Government of India were free to adopt measures solely in the interests of the 
people of this country, without any restrictions or limitations in fiscal matters, our 
industrial development would be in a fair way of successful accomplishment. India 
%vaats fiscal autonomy as the first step towards her industrial regeneration, and if Indian 
public opinion is to have any weight in the determination of this question, we ought to 
get it at once.” 

The Hon’blo Sir William Clark, the then Member for Commerce and 
Industry, accepted the Resolution on behalf of the Government. He 
announced that the Government had anticipated the recommendation 
of the Resolution, and had already taken steps to constitute not a com - 
mittee, but a more important body, a Commission, whose duty it will be 
to consider and report upon the possibility of further industrial develop- 
ment in this country. He said at the same time that, for reasons which 
he put before the Council, the scope of the enquiries entrusted to the 
■Commission would not include a cbnsideration of the question of fiscal 
policy of the Government. Sir William Clark noted that in the opinion 
of the mover of the Resolution “ a Government of India, uncontrolled 
by the Secretary of State, untrammelled by the conceptions of fiscal 
policy which may be held by the British Government of the day, would 
be a far more potent instrimient for the development of industries in 
India than the administration of this country under its present con- 
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stitntion/’ He also reoognised that there was “ a weighty body of opinion 
tending in that direction.’’ But he said that “ His Majesty’s Govern- 
ment feel that the fiscal relationships of all parts of the Empire as 
between one another and the rest of the world, must be reconsidered 
after the war. and they wish to avoid the raising of all such q^nestions until 
that fortunate time shall have arrived.” It was therefore stated in the 
Eesohition appointing this Commission that ‘‘ any consideration of the 
present fiscal policy of the Government has been excluded from its 
enquiries,” and that the same considerations apply with even greater 
force to any proposals involving the imposition of duties for the specific 
I'AU’pose of protecting the Indian industries, a policy which would very 
directly affect the fiscal relations of India with the outside world.” 
This will explain why, as Sir Frederick Nicholson put it in his statement 
.submitted to us, '' the part of Hamlet must be totally omitted. ’ 

The Commission has been instructed to examine and report upon 
the possibilities of further industrial development in India and to submit 
its recommendations with special reference to the following questions : — 

“ (a) wiietlier new openings for the profitable employment of Indian capital in com- 
merce and industry can be indicated ; 

“ (6) whether and, if so, in what manner. Government can usefully give direct 
•encouragement to industrial development^ — 

“ (i) by rendering technical advice more freely available ; 

“ (m) by the demonstration of the practical possibility on a commercial scale of 
particular industries ; 

“ {Hi) bj’’ affording directly or indirectly financial assistance to industrial enterprises 
or 

“ {iv) by any other means which are not incompatible with the existing fiscal policy 
of the Government of India.” 

In the course of the speech to which reference has been made, Sir 
IVilliam Clark made it clear that “ the building up of industries where 
the capital, control and management should be in the hands of Indians ” 
vms “the special object which we all have in view.” He emphasised 
that it was of immense importance alike to India herself and to the 
Empire as a whole, that Indians should take a larger share in the indus- 
trial development of their country. He deprecated the taking of any 
steps, if it might “ merely mean that the manufacturer who now com- 
petes with you from a distance would transfer his activities to India and 
■compete with you within yonr boundaries.” It was the same object of 
finding out how to help IruHans to develop industrial and commercial 
enterprise, that led the Government of India to depute Professor C. J, 
Hamilton, the Minto Professor of Economics in Calcutta, to visit Japan 
“ to obtain more detailed particulars for the use of the Industrial Com- 
mission,” so that we may “ know exactly what her Government has done 
to aid her people in the notable advance which they have made,” having 
“ developed a structure of modern industrial and commercial enterprise 
■from a past which knew nothing of western economic conditions.’ ’ 
We have to keep this object clearly before onr mind in dealing with the 
questions which we have to examine and report upon. 

293 



India-Past and Present. 


In tile revised note whioh Professor Hainiiton submitted to tbo 
Commission, after dwelling on tbe rapidity with which Japan has trans- 
formed herself from a country where “ agriculture absorbed the energies 
of the bulk of the population ” to one of the important mauufacturmg 
countries of modern times, he says : — 

“ The second fact, even more arresting from an Indian point of view, is that tins- 
remarkable transformation has been achieved by an Asiatic community. The Asiatics 
have long been regarded as intensely conservative, unjn'ogressive, needing the help and 
guidance of western nations for the maintenance of law and order, and, even with their 
assistance, being with difficulty persuaded to adopt the modern aims'and methods asso- 
ciated with economic progress.” 

I^Ir. Hamilton does not stand alone in, this view. In the course 
of my work^ connected with this Commission, I have repeatedly been 
reminded of the erroneous notion which many a Eiu’opean holds 
that India is, and must remain, a mainly agricultural country, that the 
people of India are by nature and tradition deficient in industrial capa- 
city and commercial enterprise, and that these quahties are inherent 
in the nations of the West. It is necessary to combat this notion, for it 
vitiates judgment regarding the capacity of Indians. It is also necessary 
for a proper appreciation of the present industrial condition of India 
and of the possibilities of its future development, that the facts and 
circumstances of the past should be correctly Imown and appreciated, 

I agree with my colleagues that “ at a time when the west of Europe, 
the birthplace of the modern industrial system, was inhabited by 
uncivilised tribes, India was famous for the wealth of her rulers and for 
the high artistic skill of her craftsmen, and that “ even at a much later 
period when traders from the West made their first appearance in India,, 
the industrial development of this country w'as at any rate not inferior 
to that of the more advanced European nations.” But I do not agree 
witli ‘them as to the causes which they assign for the subsequent growth 
of industries in England, and, by implication, for the want of the growth 
of such industries in India. They say : — 

“ But tbe widely different social and political conditions of the W' est bad helped tbs 
middle class to establish itself on a foundation of commercial prosperity, and the struggles 
for political freedom and religious liberty in which it had taken its share had endowed 
it with a spirit of enquiry and entoi^rise that W'as gradually and increasingly directed 
to the attainment of industrial efficiency,” and that “ it Avas to this middle class that 
the so-called ‘industrial revolution’ of the eighteenth century was mostly due.” 
(paragraiffi 1 of the Report.) 

Similarly it is stated, in paragraph 134 of the Report that 

“The history of the ormlution in the West of new industrial methods which culminated 
in the rapid and striking changes of the latter half of the eighteenth century shows that 
a large part rvas played therein by the educated as well as by the caqntalist classes. The' 
encouragement of scientific research, and its practical application by the Royal Society, 
and at a later stage by the Society of Arts, was closely paralleled by tire fresh industriai 
ventures oonstaatiy being set on foot by merchants and other persons with capita,!, at 
command. When the results began to reach India in the shape of machine-made imports, 
the movement had passed beyond the stage where the gradual evolution which in Eirgland 
bad taken place could be readily imitated in India.” 
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In my opinion this does not give a correct view of the matter, and is 
calculated to support erroneous ideas about the natui’ai capacity of 
Indians and Europeans for industrial enterprise, and to stand in the way 
of right conclusions being reached as to the possibility of industrial 
development in India with the co-operation of the Government and the 
people. I must therefore refer a little more fully to the economic history 
of India and of the ‘ industrial revolution ’ of England which has greatly 
aEected that history. 


India — A Manufacturing as well as an Agriculturai Country. 

“ The skill of the Indians,” says Professor Welrer, in the production 
of dehcate woven fabrics, in the mixing of colours, the working of metals 
and precious stones, the preparation of essences and in all maimer of 
technical arts, has from early times enjoyed a world-wide celebrity.” 
There is evidence that Babylon traded with India in 3000 B.O. Aliim- 
mies in Egyptian tombs, dating from 2000 B.C., have been found wrapped 
in Indian muslin of tho finest quality. “ There was a very large con- 
sumption of Indian manufactures in Eome, This is confirmed by the- 
elder Pliny, who complained that vast sums of money were annually 
absorbed by commerce with India.”' ” The muslins of Dacca -were 
known to the Greeks under the name of Gangeiikci . . . . Thus it 

may be safely concluded that in India the arts of cotton spinning and 
cotton weaving were in a high state of proficiency two thousand years 
ago. . . . Cotton weaving was only introduced into England in 

the seventeenth century.” — {Im'jmial Gazetteer of India, Volimie III, 
page 195.) 

As regards iron manufactures, Professor Wilson says : — “ Casting- 
iron is an art that is practised in this manufacturing country (Englandj 
only within a fe-w years. The Hindus have the art of smelting iron, of 
welding it, and of making steel, and have had these arts from time 
immemorial.” Mr. Eauade wrote in 1892 

“ The iron industry iiot only supplied all local wants, but it also enabled India to 
export its finished products to foreign countries. The quality of the material turned 
out had also a world-wide fame. The famous Iron Pillar near Delhi, which is at least 
fifteen hundred years old, indicates an amount of skill in the manufacture of u-rouglit 
iron, which has been the inai-Yol of all who have endeavoured to account for it. ilr. 
Ball (late of the Geological Survey of India) admits that it is not many years since the 
production of such a pillar would have been an impossibility in the largest factories ia 
the wmrld, and, even noav, there are comparatively very few factories where such a mass of 
metal could be turned out. Cannons were manufactured in Assam of the largest cali bre, 
Indian vjootz or steel furnished the materials out of -R'hich Damascus blades with a world- 
wide reputation were made ; and it paid Persian merchants in those old times to travel 
all the way to India ho obtain these materials and export them to Asia. The ludaan 
steel found once considerable demand for cutlery even in England. This manufaclurt 
of steel and wrought iron had reached a high parfeetion at least two thousand years ago.” 
— (Ranadea Essays on Indian Economics, pages 159-160.) 

Tbere is abundant testimony to prove that at the date of tbe invasion 
of Alexander, as for centuries before it, tbe people of India enjoyed a 



.liigli degree of prosperity, whicli continued to the breaking up of the 
Moglial Empire in the eighteenth century. 

” All tlio descriptions of the parts of India visited by the Greeks,” Mr. Elphinstone 
teils us, “ give the idea of a country teeming with, population, and enjoying the highest 
•degree of prosperity . . . The numerous commercial cities and j)orts for 

foreign trade, which are mentioned at a later period (in the "Periplus”) attest the progress 
of the Indians in a department which more than any other shows the advanced state 
of a nation. (Pago 203) . . . Arrian mentions with admiration that every Indian is 

free. . . . The army was in constant pay during war and pea.ee . . . The 
piolioe is spoken of as exoelleab. Megasthenes relates that in the camp of Sandracottus, 
consisting of 400,000 men, the sums stolen daily did not amount to more than about 
£3 . . . The lieULs were all measured, and the water carefully <listributed for 

irrigation ; taxes were imposed upon trade, and an income-tax levied from merchants 
aiKl traders. Royal roads are spoken of hy Strabo and mile-stones . . . Gold 

and gems, silks and ornaments were in all families ; tbe professions mentioned show all 
that^’is necessary to civilised life. . . . The number of kinds of grains, spice.s, 

■etc., which wore grown aitord proofs that the country was in a high state of cultiva- 
tion. . . . Their internal institutions were less rude; their conduct to their 
enemies more humane ; their general learning much more considerable ; and, in the 
knowledge of the being and nature of God, they were already in possession of a light 
whicli was but faintly perceived, even by the loftiest intellects in the best days of 
Athens.”-— (ffisfory of India, page 52.) 

The author of the “ Peripliis of the Erythrian Sea ” fully describes 
Indiau commodities for which there was a great demand in the West, 
especially at Eome, about the first century of Christ. Many a traveller 
from the West has similarly described the trade of India. In the fourth 
and the sixth centuries two Chinese travellers visited India, and have 
fully recorded their views on its material condition, which included 
flourishing arts and industries. 

Then came the period of the Crusades and the- first beginning of the 
Levantine trade which culminated in Venice becoming the gveatest* 
trader with India ; and later on, Genoa. Marco Polo came here in the 
thirteenth century, and he also has left a record of his impressions. 

The waves of conquest which commenced from the eleventh century 
.no doubt greatly hampered Indian indnstrialists and industries for some 
time. But the establishment of the Moghal Empire and the safety and 
security of the reign of Alvbar seem to have fully revived Indian industries 
and handicrafts. Bernier, who visited India in the reign of Shahjahan, 
gives a glowing description of his capital. He speaks of his immense 
treasures, gold and silver and jeweller}^, “ a prodigious quantity of 
pearls and precious stones of all sorts ”... and marvels over 
the incredible quantity of manufactured goods. “ Embroideries . 
•streaked silks, tufts of gold turbans, silver and gold cloth, brocades, 
net-work of gold,” etc. . , . Tavernier also gives a long des- 

cription of the manufactiu'ed goods, and dwells w-ith wonder on the 
“ marvellous peacock-throne, with the natural colours of the peacock’s 
tail worked out in jewels, of carpets of silk and gold, satins with streaks 
of gold and silver, endless lists of exquisite wmrks, of minute carvings, 
and other choice objects of art.” 

The East India Company. 

It was this trade and prosperity that lured the traders of Europe to 
India. As the historian Murray puts it : — “ Its fabrics, the most beauti- 



fill tiiafc liiiman art has anywhere produced, were sought by merchants 
at the expense of the greatest toils and dangers.” {History of Ivdia, 
page 27.) After the decline of Venice and Genoa, the Portuguese and 
the' Dutch captured the Indian trade. The merchants of England 
viewed their trade with en\dous eyes, and formeii the East India Corn- 
pan}' which obtained its charter from Queen Elizabeth on 31st December 
ICOO, to trade with the 'East Indies, not to exchange as far as jiossible 
the maniiiactured goods of England for the products of India ''' (Report , 
para. 2) — for there w'ere few English manufactures then to be exported — 
but to carry the manufactures and commodities of India to Europe. 

"• At tlifj end of tho sovonteenth century, ” says Lecky, “great quantities of cheap 
andgnicefui Indian calicoe.s, inusUns and chintzes were imported into England, and they 
found such favour that the woollen and silk manufacturers were seriouslj’- alarmed. 
Acts of Parliament were accordingly passed in 1700 and 1721 absolutely prohibiting,, 
with a very few specified exceptions, the employment of printed or dyed calicoes in 
England, either in dress or in furniture, and the use of any printed or dyed goods, of 
which cotton formed any part.” — (Lecky’s History of England in the Eightmitli Century.) 

Wben Clive entered Murshidabad, the old capital of Bengal, in 1757, 
he wrote of it ; — 

“ This city is as extensive, populous, and rich as the city of London, with this differ- 
ence that there were individuals in the first possessing infinitely greater property than in 
the last city.” — (H. J. S. Cotton, in New India, published before 1890.) 

“ Less than a hundred j-ears ago,” wrote Sir Henry Cotton in 1890, “ the whole 
commerce of Dacca was estimated at one crore of rupees, and its population at 200,000 
souls. In 1787 the exports of Dacca muslin to England amounted to 30 lakhs of rupees ; 
in 1817 they had ceased altogether. The arts of spinning and weaving, which for ages 
afforded employment to a numerous and industrial population, have now become extinct. 
Families which were formerly in a state of affluence have been driven to desert the town 
and betake themselves to the villages for a livelihood. The present xiopulatioii of the - 
town of Dacca is only 79,000. This decadence has occurred not in Dacca only, but in all 
districts. Not a year passes in, which the Commissioners and District Officers do not 
bring to the notice of.CTOVcrnment that the manufacturing classes in all parts of tlie- 
country are becoming impoverished.” 

" In the first four years of the nineteenth century,” says Mr. Romesh Chandra Dutta, 
“in spite of all prohibitions and restrictive duties, six to fifteen thousand bales of cotton 
piece-goods were annually shipped from Calcutta to the United Kingdom. The figure 
rapidly fell down in 1813. The opening of trade to private merchants in that year 
caused a sudden rise in 1815 ; but the increase was temporary. After 1820 the manu- 
facture and export of cotton piece-goods declined steadily ; never to rise again.” — (Eco- 
numic History of British India, page 296.) 


How India came to be an Agriculteai Comitey. 

At an early period of tbe Company’s administration, British weavers 
had begun to be jealous of the Bengal weavers, whose silk fabrics were 
imported into England, and so not only were Indian manufactures 
shut out from England, but — 

“ a deliberate endeavour was now made to use the political i>ower obtained by tlie 
East India Company,” says' Mr. Romesh Dutta, “ to discourage the manafacturcs of 
India. In their letter to Bengal, dated 17th March, 1769, the Company desired that tbe 
manufacture of raw silk should be encouraged in Bengal, and that of manufactured silk 
fabrics should be discouraged. And they also recommended that the silk windei-s should 
be forced to work in the Company’s factories and prohibited from working in their own 
homes.” ■ 
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In a letter of tlie Court of Directors, quoted in Appendix 37 to tlie 
Niiitli Eeport of the House of Commons Select Committee on the Admi- 
nistration of Justice in India, 1783, (quoted by Mr. Eornesh Dutta at 
pa ye 45 of his book) it was stated : — 

This regular-ion seems to hare been produetive of very good effects, particularly 
in bringing over the winders, w’ho were formerly so employed, to work in the factories. 
Should tills practice (the winders working in their own homes) through inattention have 
been suffered to take place again, it will he pro^^er to put a stop to it, which may now be 
more effectually done, by an absolute prohibition under severe penalties, by the authority 
oi the Government.” 

'■ Tills letter,” as the Select Committee justly remarked, “ contains a perfect plan of 
policy, both of compulsion and encouragement which must in a very considerable degree 
operate destructively to the manufactures of Bengal. Its effects must be (so far as it 
could operate without being eluded) to change the whole face of the industrial countiy, 
in order to render it a iiSld for the produce of etude materials subservient to the manu- 
factures of Great Britain.” — (Ibid.) 

Furthermore, according to Mr. Digby, in 1813, Indian cotton manii- 
factnres vrere liable to the following charges in England 



£ 

s. 

d. 

Calicoes or dimities for eveiy £100 of value . , 

81 

2 

11 

Cotton, raw (per 100 lbs.) . . . v . 

0 

16 

11 

Cotton, manufactured . ... 

81 

2 

11 

Hair or goat’s wool, manufactures of, per cent. 

34 

6 

3 

Flowered or stitched muslins of white calicoes (for every 
£100 in value) . . . . 

32 

9 

2 

Other manufactures of cotton not otherwise charged 

32 

9 

2 


“ These burdensome charges were , subsequently removed, but only 
after the export trade in them had, temporarily or permanently, been 
destroyed."’ {Prosperous British India, page 90.) On the other hand, 
ever since English poAver established in India, English goods entei'ed 
India eitlier Avith no import, or with a merely nominal -import duty. At 
the time Indian cotton goods A\"ere liable to the heavy duty of £81 per 
cent, in England, English cotton goods imported into India Avere subject 
to a duty of only 2| per cent. In addition to this, the steam engine and 
the poAAu^r loom had in the meantime been perfected in England, and 
English manufactures had begun to come in increasing quantities to 
Inciia. The result was well described by Mr. Henry St. George Tucker, 
Avho had, on retirement from India, become a Director of the East India 
Company. Writing in 1823, he said : — 

_ “ The silli manufactures, (of India) and its piece-goods made of silk and cotton inter- 
mixed, have long since been excluded altogether from our markets ; and, of late partly 
in consequence of the operation of a duty of 67 per cent., hut chiefly from the offeot'of 
superior machinery, the cotton fabrics which heretofore constituted the staple of India, 
:-have not only been displaced in this country, but we actually export our cotton manu- 



factures to supply a part of the consumption of our Asiatic possessions. India is tirag 
reduced, from the state of a manufacturing to that of an agricultural country.” — 
{Meriiorinls of the Indian Government, being a selection from the papers of Henry St. 
George Tucker (London IB.oS), page 494, quoted by Mr. Eomesh Dutta at page 202 of 
his Economio Histonj of British India.} 

H. H. Wilson, tlie historian of India, also wrote as follows : — 

“ It was stated in evidence (in 1S13) that the cotton and silk goods of India up to 
the period cotild be Sold for a profit in the British market at a price from oO to 
80 per cent, lower than those ■ fabricated in England. It eonseqtiently became nece.?- 
sary to protect the latter by duties of 70 and 80 per cent, on their value, or hy positive 
prohibition. Had this not been the case, had not such prohibitory duties and decrees 
existed, the mills of Paisley and Manchester would have stopped in their outset, and 
could scarcely have been again set in motion, even by the power of steam. They were 
created by the .sacrifice of the Indian manufacture. Had India been independent, she 
would have retaliated, would have imposed prohibitive duties upon British goods, and 
would thus have preserved her own productive industry from annihilation, Thi.s act 
of self-defence was not permitted her ; she was at the mercy of the .stranger. British 
goods were forced upon her wdthout paying any duty, and the foreign manufacturer 
employed the arm of political injustice to keep down and ultimately strangle a com- 
petitor with whom he could not have contended on equal terms.” — (Quoted by Piomesh 
Dutta, /Sid, pages 262-263.) 

Another important Indian iiidxistiy which succumbed to the jealousy 
of English manufacturers, was ship-building. That ship-building was an 
ancient industry in India, and that Indians carried on navigation to far 
distant climes east and west, has been fully established by Dr. Eadha- 
Immud Mukerjee in his valuable “ History of Indian Shipping.” Both 
Darius and Alexander had hundreds of vessels constructed in India. 
Indian rivercraft navigated Abica and went as far as Mexico. Again 
from the Coromandel Coast Indians navigated as far as J ava, Sumatra, 
Borneo and distant Canton. 

“ A hundred years ago,” says Mr. Digby, “ ship-building was in so escelleni) a con- 
dition in India that ships could be (and were) built which sailed to the Thames in com- 
pany with British-built ships and under the convoy of British frigates.” 

The Governor-General (Lord Wellesley) reporting in 1800 to his 
masters in Leadenhall Street, London, said : — . 

“ The x)ort of Calcutta contains about 10,000 tons of shipping, built in India, of a 
description calculated for the conveyance of cargoes to England . . . Prom 

the quantity of private tonnage now at command in the port of Calcutta, from the 
state of x)erfection which the art of ship-building has already attained in Bengal, 
(promising a .still more rapid progress and supported by abundant and increasing supplies 
of timber), it is certain that this port will always be able to furnish tonnage, to wliat- 
ever extent may be required for conveying to the port of London the trade of the 
private British merchants of Bengal.” — (Quoted by Mr. Digby in Prosperous British 
India, page 86.) , 

But, says Mr. Taylor : — 

“ The arrival in the port of London of Indian produce in Indian-built ships created 
a. sevi.sation among the monopolists which could not have been exceeded if a iio.stile 
fleet had appeared in the Thames, The ship-builders of the port of London took the lead 
in raising the erj* of alarm ; they declared that their business was on the point of ruin, 
and that the families of all the shipwrights in England were certain to be reduced to 
starvation .” — {History of India, p&ge 216.) 

The cry prevailed. The Court of Directors opposed the employment 
of Indian ships in the trade between England and India. In doing so, 
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says Mr- Bigby, tliey employed an argument wliidi, in some of its terms,, 
sounds very curious at the present time, when so many iascars are 
employed by all the great Hues of steamers nimiing to the East, After 
reciting other reasons against ship-building and ship-jnanniiig in India,,. 
the Court said in their despatch, dated 27th January, ISOi : — 

“ XVII. Besides these objections which apply to the measure generally, there is 
one that lies partieularlytagainst ships whose voyages commence from India, that they 
will usually be manned in great part with, lasoars or Indian sailors. Men of that race 
are not by their physical frame and constitution fitted for the navigation of cold and 
boisterous latitudes ; their nature and habits are formed to a warm climate, and short 
and ea-sy voyages performed within the sphere of periodical wands ; they have not 
strength enough of mind or body to encounter the hardships or perils to w’hich ships 
Tire liable in the long and various navigation between India and Europe, especially in. 
the winter storms of our northern seas, nor have they the courage wdiicii can be relied 
on for steady defence against an enemy . . . But this is not all. The native 

sailors of India are . . . on their arrival here, led into scenes which soon divest 

them of the respect and awe they had entertained in India for the European character 

. . . The contemptuous reports which they disseminate on their return cannot 

fail to have a very unfavourable iirlluence upon the minds of our Asiatic subjects, whose 
reverence for our character, wliich has hitherto contributed to maintain our supremacy 
in the East, will be gradually changed . . , and the efi’ects of it may provo 

estremely detrimental . . . Considered, therefore, in a physical, moral, commer- 

cial, and political view,, the apparent consequences of admitting these Indian sailors 
largely into our navigation, form a strong additional objection to the concession of 
the proposed privilege to any ship manned by them.” — (Appendix Xo. 47 — Supple- 
ment to Fourth Report, East India Company, pages 23-24, quoted by Mr. Digby in 
Prosperous British India, at pages 101-103.) 

The lascars of to-day are only the successors of those -who emerged 
from the ports of Kathiawar and navigated from thence to Aden and 
Mocha to the East African coast and to the Malay Peninsula, It is 
possible an Indian lascar in the early nineteenth centui'v, finding himself 
in London,- may have indulged himself just as Jack to-day does, when 
he lands in any important Indian port. But it cannot but be regretted 
that such small considerations were allowed to w'eigh at all against 
Indian navigation to England. And it is difficult to express in words 
the economic and political losses which this attitude has meant for 
England as well as India. How much better would have been the posi- 
tion of India, how infinitely stronger that of England, if Indian shipping 
had been allowed to grow, and had. grown as shipping in other countries 
has grown during the last forty years, and been available to India and 
the Empire in this hour of need. 

Mr, Romesli Butta has shown in his “ Economic History of Britisli. 
India that this contiimed to be the settled policy of England towards 
India for fifty years and more.; that it was openly avowed before the 
House of Commons and vigorously pursued till 1833 and later ; and 
that it efi'ectualiy stamped out many of the national industries of India 
for the benefit of En.glish manufactures. Mr. Arnold Toynbee ' has- 
expressed the same view : — ■ 

“ English indusfcrifis would not have advanced so rapidly without protection, but the 
system, once established led to perpetual wrangling on' the part of rival industries, and 
sacrificed India and the Colonies to our great manufactures .” — {The Industrial Ecvohi-r 
tion of the Eighteenth Genlnry in England, by Arnold Toynbee, page 58.} 



English Iiidustrial Revolution. 

Let 115 now turn to England to see what happened there during the 
same period, d’he industrial revolution, which has pow^erfully ailected 
Indian industries, is said to have begun in England in 1770 : — 

‘‘ In niO, ’ says Mr. Caimingham, “there was no Black Country, blighted by the 
conjunction of coal and iron trades ; there were no canals or railways, and no factory 
towui! With tiieir masses of population. All the familiar features of our modern life, 
and all its most pressing pruldems, have come to the front within the last century and a- 
quarter.” — {Tli& GrovAh of English hidmtry and Cmmmrce, by W. Oimningiiain, Part II, 
page ,013.) 

Up to the middle of the eighteenth century English industry was in 
a very iiackward condition. The state of that industry is thus de- 
serib-ed hy John Richard Green : — 

“ Thougli England already stood in the first rank of eommei-cial states at the acces- 
siion of George the Third, her industrial life at home was mainly agricultural. The wool 
trade Imd gradually established itself in Norfolk, the West Riding of Yorkshire and the 
countries of the south west ; while the manufacture of cotton was still almost limited 
to Manchester and Bolton, and remained so unimportant that in the middle of the 
eighteenth century the export of cotton goods hardly reached the value of fifty thousand 
a year. There was the same slow and steady progress in the linen trade of Belfast and 
Dundee and the silks of Spitalfields. The processes of manufacture were too rude to 
allow any large increase of production . . . But had the processes of manufacture 

been more efficient, they would have been rendered useless by the want of a cheap and 
easy means of transport. The older main roads had broken down. The new lines of 
trade lay often along mere country lanes which had never been more than horse-tracks 
... A new era began when the engineering genius of Brindley joined Manchester 
with its port of Liverpool in 1767 by a canal ; the success of the experiment soon led to 
the universal introduction of water-carriage, and Great Britain was traversed in every 
direction by three thousand miles of navigable canals. At the same time the new 
importance was given to coal which lay beneath the soil of England. The stores of iron 
widoh had lain side by side with it in the northern countries had lain there unworked 
through the scarcity of wood, which was looked upon as the only fuel by wiiioh it could 
bo smelted In the middle of the eighteenth century a process for smelting iron with 
coal turned out to be effective ; and the whole aspect of the iron trade was at once revo- 
lutionised, Iron was to become the working material of the modem world j and it is its 
production of iron which more than all else has placed England at the head of industrial 
Europe. The value of coal as a means of producing mechanical force was revealed in 
the discovery by wliieh Watt in 1766 transformed the steam engine from a mere toy into 
the most wonderful instrument which human industry has ever had at its command 
. . . Three successive inventions in twelve years, that of the spinning jenny in 

1764 by the weaver Hargreaves, of the spinning machine in 1768 by the barber Arkwright, 
of the ‘ mule ' by the Weaver Crompton in 1776, were followed by the discovery of the 
poAver loom. But these would have been comparatively useless had it not been for the 
revelation of a new inexhaustible labour-force in the steam engine. It was the combi- 
iration of such a force, Arith such means of applying it, that enabled Britain during tbc 
terrible years of her struggle Avith Eranee and Napoleon to all but monopolize the woollen 
and cotton trades, and raised her into the greatest manufacturing country that the 
Avorld had seen.”— (Green’s /Sho?’t History of the English People, pages 791-92.) 

But as Mr. Cumiingiiam has pointed out : — • 

“ Inventions ;uid discoveries often seem to be merely fortuitous ; men are apt tc 
regard the now machinery as the outcome of a special and unaccountable burst of in- 
ventive genius in the eighteenth centurjn But , . . to point out that Arkwright 

and iViitt Avere fortunate in the fact that the times were ripe for them, is not to detract 
from their merits. There had been many ingenious men from the time of William Leo 
and Dodo Dudley ; but the conditions of their day were unfavourable to their success. 
The introduction of expensive implements, or processes, involves a large outlay ; it is 
not AA'orth Avhile for any man, however energetic, to make the attempt, unless he has a 
considerable command of capital, and b,as access to large markets. In the eighteenth 
century these conditions Avere being more and more realised. The institution of the 
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Bank of England, and of other Banks, had given a great impulse to the formation of 
capital 3 and it was much more possible than.ifc had ever been liefore for a capable man 
to obtain the means of introducing costly improvements in the management of his 
business.” — {Groisih English Industry and Commerce, Part II, page GiO.) 

The Bank of England had been formed in 1694 as an instninient for 
procuring loans from the people at large by the formal pledge of the 
State to repay the money advanced on the demand of the lender. 

” But for more than sixty years after the foundation of the Bank, its smallest note 
iiad been for £20, a note too large to circulate freely, and which rarely travelled far 
from Lombard Street. Writing in 1790, Burke said that when he came to England in 
1750, there ‘were not ‘ twelve bankers’ shops ’ in the provinces, though then (in 1790) he 
said, they were in every market town. Thus the arrival of the Bengal silver not only 
increased the mass of money, but stimulated its movement ; for at once, in 1759, the 
bank issued £10 and £15 notes, and in the country private firms poured forth a flood of 
paper.” — (Brooks Adams The Law of Civilization and Decay, pages 263-264 — quoted 
by Mr. Digby at page 33 of his book.) 

“ In 1756, when Clive went to India, the nation owed £74,575,000, on which it paid 
an interest of £2,753,000. In 1815 this debt had swelled to £861,000,000, with an annual 
interest charge of £32,645,000.” (/6id, page 33) . . . “ The influx of the Indian 

treasure, by adding considerably to the nation’s cash capital, not only increased its stock 
of energy but added much to its flexibility and the rapidity of its movement.” {Ibid, 
page 31.) . . . ‘‘Very soon after Plassey, the Bengal plunder began to arrive in 

London, and the effect appears to have been instantaneous, for ail authorities agree 
4hat the ‘ industrial revolution,’ the event which has divided the nineteenth century 
from all antecedent time, began with the year 1760. Prior to 1760, according to 
Baines, the machinery used for spinning cotton in Lancashire was almost as simple as 
in India 3 while about 1750 the English iron industry was in full decline because of 
the destruction of the forests for fuel. At that time four-fifths of the iron used in the 
kingdom came from Sweden.” 

“ Plassey was fought in 1767, and probably nothing has ever equalled the rapidity 
of the change which followed. In 1760 the flying-shuttle appeared, and coal began to 
replace wood in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779 
Crompton contrived the mule, in 1785 Cartwright patented the power loom, and, chief 
of all, in 1768 Watt matured the steam engine, the most perfect of all vents of centia- 
Jising energy. But, though those machines served as outlets for the accelerating move- 
ment of the time, they did not cause the acceleration. In themselves inventions are 
passive, many of the most important having lain dormant for centuries, waiting for a 
sufficient .store of force to have accumulated to set them worldng. That store must 
always take the shape of money, and money not hoarded, but in motion.” — (Brooks 
Adams The Law of Civilization and Decay, pages 259-260.) 

Money came from India. Mr, Digby says in bis “ Prosperous British 
India”: — 

“ England’s industrial supremacy owes its origin to the vast hoards of Bengal and 
the Karnatik being made available for her use, . . . Before Plassey was fought and 

won, and before the stream of treasure began to flow to England, the industries of our 
.jountry were at a very low ebb. Lancashire spinning and weaving were on a par with 
the corresponding industry in India so far as machinery was concerned ; but the skill 
which had made Indian cottons a marvel of manufacture was wholly wanting in any of 
the Western nations. As with cotton so with iron ; industry in Britain was at a very 
low ebb, alike in mining and in manufacture.”— (J6id, pages 30-31.) 

Though the power loom was constructed in 1784, power weaving did 
not iDecome a practical success until the dressing-frame was invented in 
1S{}3, Up to 1801, the cotton goods sent out from England to India 
amounted in value to £21,000; by 1813 they had risen to £108,824. 
When the charter of the East India Company was renewed in that year, 
its monopoly of trade with India was abolished, aiid British traders 
obtained a fresh outlet into this extensive Empire. The enormous in- 
crease of tlie imports of English manufactured cottons into India in 
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subsequent yecir;; liaidly needs description. By the end cd tlie century j 
India had 'become the largest single marlcet for them, its demands for 
British cotton goods having been -just under £20,000,000. In the year 
before the war they had risen to £44,581,000. 

Effects of Exports of Raw Produce. 

Another factor which has powerfully contributed to India becoming 
more and more agricultural is the policy pursued by the British Govern- 
ment in India of encouraging the exports of its raw produce. Para- 
graph. 5 of our Report has discussed the effects of these exports and that 
of the advent of the railway and the steamship. But it seems to me 
that, for an adequate appreciation of the results, the matter requires to 
bo treated af greater length. 

In the eighteenth century the Colonies of England were looked upon 
■as “ plantations ” where raw produce was grown to be sent to the mother 
country, to be manufactured and sent back to the Colonies and to the 
rest of the world. After the American War of Independence the new 
Colonies were allowed to work out their own destinies, and they began 
.to develop e their manufacturing power by protection even against British 
manufactures. Since then, in the expressive language of Mr. Ranade : — 

The great Indian Dependency of England has come to supply the place of 
4he old Colonies. This Dependency has come to be regarded as a Plantation, growing 
raw produce to be shipped by British agents in British ships, to be worked into Fabrics 
by British skill and capital, and to be re-exported to the Dependency by British mer- 
chants to their corresponding British Firms in India and elsewhere .” — {Bssayst page 99.) 

TMs is best illustrated by the case of cotton: The Court of Directors 
of the East India Company began so- early as 1788 to take an interest 
in the c|uestion of the cultivation of cotton in India, and expended con- 
siderable sums in various attempts to stimulate its growth. Since 1868, 
the Government of India have, at the instance of British manufacturing 
interests, taken steps from time to time, to improve the quality and 
quantity of cotton produced in India. The latest evidence of this is the 
appointment of the Indian Cotton Committee of last year, I do not 
complain that this has been done. On the contrary, I think enough has 
not been done in this direction, I think India can grow, and ought to be 
■helped to grow, much more and better cotton, and should be able to 
help both England and herself with it. But my point is that the policy 
which the Government has hitherto pursued has been one of encour- 
aging the exports of raw produce. Its policy has not been to encomage 
tlie conversion of our raw cotton into mannfactmes. The doctrines of 
free trade and of laissez faire, and an undue regard for English interests 
and the fear of interference with English trade, have prescribed the 
policy which it has had to pursue. . 

flailways and Commerce. 

The construction of railways in India was mooted by the first Lord 
Haidinge. He left a minute in 1848, and his successor, Lord Dalhousie, 



took up tlie subject. It was in 1853 that Lord Dalliousie m'ote liis 
great Eailway ujiiiute and gave, tbe first stimulus to railway construc- 
tion. India is indebted to liim for the railway, as also for the telegraph. 
Says his eminent biographer, Sir William Hunter : — 

“ This was Lord Dalhousie’a masterly idea — not only would be consolidate the newlr 
annexod territories of India by his railways, and immensely increase the striking iiowe? 
of his military forces at every point of the Empire, bathe would use a railway construc- 
tion as a bait to bring British capital and enterprise to India on a scale which had nevst 
entered the imagination of any previous Governor-General. 

“ In ail these arrangements,” continues Sir William- Hunter, “ Lord Dalhousie hau 
from the outset a vigilant eye to the mercantile aspects of his railway routes. ‘ The 
commercial and social advantages,’ he wrote in his masterly minute on Railways, ‘ which 
India would derive from their establishment are, I truly believe, beyond all present 
calculation. Great tracts are teeming with produce they cannot dispose of. Others 
are scantily bearing what they would carry in abundance, if only it could be conveyed 
whither it is needed. England is calling aloud for the cotton which India does already 
produce in some degree, and would produce sufficient in quality, and plentiful in quan- 
tity, if only there were provided the fitting means of conveyance for it from distant 
plains to the several parts adopted for its shipment. Every increase of facilities for 
trade has been attended, as we have seen, with an increased demand for articles of 
European produce in the most distant markets of India ; and we have yet to learn the 
extent and value of the interchange which may be estahli-shed with people beyond our 
present frontier, and which is yearly and rapidly increasing. Ships from every part 
of the world crowd our ports m search of produce which we have, or could obtain in 
the interior, but which at present we cannot profitably fetch thence ; and new markets- 
are opening to us on this side of the globe under circumstances which defy the foresight 
of the wisest to estimate their probable value or calculate their future extent.’ 

“ Lord Dalhousie provided free play for the mereautile possibilities of the railways 
by removing the previous checks and hindranoos on Indian trade. Sir Edwin Arnold 
sums up theso measures in a pithy marginal note : — ‘ All ports in India made free.’ 

“ The unprecedented impulse which Lord Dalhousie thus gave to Indian trade may be 
realized by the following figures. During his eight years of rule the export of raw cotton 
more than doubled itself from H millions sterling to close on millions. The export 
of grain multiplied by more than'throefold from £890,000 in 1848 to £2,900,000 in 18.59 
. . . The total exports of merchandise rose from 13-J- millions sterling in 1848 to 

over 23 millions in 1856. 

“ The vast Increase of productive industry, represented by these figures, enabled 
the Indian population to purchase the manufactures of England on an unprecedented 
scale. The imports of cotton goods and twist into India rose from three millions sterling 
in 1848 to 8-J millions in 1856, The total imports of merchandise and treasure increased 
during the eight years from 101 to 25| millions,” — {Dalhousie, Rulers of India Series 
by Sir W. W, Hunter, pages 191, 193-196.) 

I am fully alive to the advantages which railwaj^-s have conferred on 
India. I have quoted from Sir William Hunter to show how their intrri- 
duction afi’eeted Indian industries. -As Lord Dalhousie’s minute shows, 
one of the objects which they were intended to serve was the promotion 
of English trade and commerce with India. That was then the policy 
of the Government. I do regret that it was not then also the polioy 
of Government to promote Indian industries, for then India would have 
prospered as well as England. It is particularly to be regretted tiiab 
when they decided to develope a vast system of railways in India, tliey 
did not also decide to develope the iron and steel industry. Eor if they 
had done so, there would have been a much greater and more ra,pid 
extension of railways, because they would have cost India much less — 
according to official testimony, the price of iron was increased fifty per 
cent, by reason of freight and landing charges—and would have spelled. 



Tiiiicli greater benefits to the country than they have. The adoption of 
siicli a policy had been urged long ago both by Indians and by English- 
men. In a paper which he read before the Industrial Conference at 
Poona in 1:893, Mr, Eanade said : — 

Tvfany years ago Captain To^rasend of the Ordnance Dspartment observed, in, lsIs 
work on the Mineral Wealth of India that notlring strikes the stranger v.-ho stmlies Indian 
■caonomj' so much as the contrast bet-ween the bounty of Nature and the poverty of !Man 
hj. the matter of this iron industry. Endowed more richly in iron ore than almost any 
other country in the world, India has in a commercial sense, no iron industry at 
ail.” — pages 15S- 169.) 

“ Mr. Bali, Deputy Superintendent of the Geological Survey, in Ms work on Econo- 
mic Geology observes that if the Government had started the manufacture of iron on an 
extended scale at the time of the first opening of the railways, great benefits would have 
accrued to the State. If the State was justified in undertaking the construction of 
its own railways, there was nothing inconsistent with principle in itstindertaking the 
mfinufacture of its own iron any more than in its manufacture of salt or opium. Tho 
eliect of its establishing factories for iron manufacture throughout India would 
have, in Mr. Ball’s opinion, enabled the State to keep vast sums of money in circula- 
tion, and would have given employment to large numbers of people who now resort to 
agriculture as their only resource. The golden opportunity was allowed to pass, and we 
find ourselves in the anomalous situation that after one hundred and fifty years of 
British rule, the iron resources of India remain undeveloped, and the countiy paj^s 
about ten* crores of rupees yearly for its iron supply, while the old race of iron smelters 
find their occupation gone.” — {Sssays, pages 164-165.) 

That this could have been done is proved by the success of the great 
Tata Iron and Steel Works. The C4overnment have earned the gratitude 
of Indians by the support they gave to the scheme, and it is a matter 
of great satisfaction that the firm has rendered signal services to the 
Government and the Empire during this war by a ready supply of rails 
and shell steel for use in Mesopotamia and Egypt. But if the Govern- 
ment had taken up the question of the manufacture of iron and steel 
when the schemes of railways were projected, or even later, the industry 
would have been established in the country much earlier and the entire 
industrial prospect of the country would have been altered and improved. 
It was not done, because, unfortunately for India, it was not the policy 
of the Government then to promote Indian industries. 

I have dwelt at some length upon these facts to remind my English 
fellow-subjects how largely England is indebted for her “ industrial 
efficiency ” and prosperity to her connection with India, and how grave 
an economic wrong has been done to India by the policy pursued in the 
past, with the object that this should induce them the more to advocate 
and insist upon a truly hbexal policy towards India in the future. I 
have also done this to dispel the idea that Indians are to blame fo].- the 
decline of their indigenous industries, or that they suffer from any inherent 
want of capacity for industrial development on modern lines, and that 
Europeans are by nature more fitted than Asiatics for success in manu- 
laotuiing pursuits. I have shown that up to the middle of the eighteenth 
century England herself was an agricultural country ; that for thousands 
of yeai-s and np to the beginning of the last century India excelled in 
manufactures as w’-ell as in agriculture^ and that if during the century 
she came to be predominantly’ agricultural, this was due to the special 

* The value of these imports had risen by 1913-14 to 25 crores. 
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treatnieiifc to which, she had been subjected and not to any want of 
industrial capacity and enterprise among her people. 

The Eesuit—EreaTient Famines. 

The decline of Indian industries, the growing imports of British 
manufactures and the exports of raw produce from India, led inevitably 
to the impoverishment of the manufacturing classes in all parts of the 
country and drove a growing proportion of the population to depend 
more and more upon the land. Out of a total record export of 68| 
millions in 1878-79, only 6| per cent, represented the value of what 
could properly be called manufactured goods, 93-| per cent, being mere 
raw produce. In 1880 the imports of manufactured goods were valued 
at £51,397,661. By the combined operation of these two causes the 
country was reduced to an economic condition which exposed it to the 
aggravated evils of frecjuent famines. Sir Horace Plunkett, whose 
inability to join us I most sincerely regret, pointed out in his valuable 
Eeport of the Eecess Committee of 1896, that similar causes had led 
at an earlier j>eriod to similar results in Ireland. Speaking of the effect 
of legislation which had struck at all Irish industries, not excepting 
agriculture, he said :■ — 

“ It forced the population into entire dependence on the land and reduced the country 
to an economic condition involving periodical famines.” 

In India there were five famines between 1800 to 1825 ; two between 
1825 to 1850 ; six between 1851 to 1875 ; eighteen between 1876 to 
1900. According to Mr. Digby, the total mortality according to official 
records, between 1854 to 1901 was 28,825,000. Writing in 1901, 
Mr. Digby said : — 

“ Stated roughly, laminea and scarcities have been four times as numerous during 
the last thirty years of the nineteenth century as they were one hundred years earlier, 
and four times more widespread,” 

I agree with my colleagues that, apart from the other advantages 
which railways have conferred upon India, they have had an important 
effect in lessening the disastrous results of famines. Grain can be carried 
to tracts affected by famine with much greater ease now than could be 
done before, and deaths from actual unavailability of food can be pre- 
vented. Since 1900, when the second Famine Commission, over which 
Sir Antony (now Lord) MacDonnell presided, made its report, the prob- 
lem of famine relief and famine a^inistration has also been placed 
on a satisfactory basis, and an admirable Famine Code has been drawn 
up. “ In regard to palliatives much has been done ; but in respect of 
prevention, the hand has been slack.” And this I regret to say, not- 
withstanding the fact that many of the remedies which we recommend 
to-day were recommended nearly forty years ago. 

After the disastrous famine of 1877-78, the Government was pleased 
to appoint an Indian Famine Commission' to enquire “ how far it is 
povssible for Government by its action, to diminish the severity of famines, 
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or to place tlie people in a better condition for enduring them/' In 
their Eeport the Commission said : — 

“ A main cause of the disastrous consequences of Indian famines, and one of the 
greatest difficulties in the way of providing relief in an effectual shape, is to be found 
in the fact that tho great mass of the people directly depend on agriculture, and that 
there is no other industry from which any considerable part of the population derives 
its support. The failure of the usual rains thus deprives the labouring class, as a whole, 
not only of the ordinary supplies of food obtainable at prices within their reach, but 
also of the sole employment by which they can earn the means of procuring it. The 
complete remedy for this condition of things will be found only in the development of 
industries other than agriculture and independent of the fluctuations of the seasons.” 

The principal recoiimiendations whicli that Commission made M 
tine “ encouragement of a diversity of occupations ” among the people 
are so valuable, and so mucb in line with many of our own recommenda- 
tions, that I reproduce them below. They said: — 

“1. We have elsewhere expressed our opinion that at the root of much of the poverty 
of the people of India, and of the risks to which they are exposed in seasons of scarcity, 
lies the unfortunate circumstance that agriculture forms almost the sole occupation of 
the mass of the population, and that no remedy for present evils can be complete which 
does not include the introduction of a diversity of occupations, through which the surplus 
population may be drawn from agricultural pursuits and led to find the means of sub- 
sistence in manufactures or some such employments.” 

And, after referring to tlie obstacles that then stood in the way of 
the investment of English capital in India, and after urging reasons 
why direct State aid could not then be given, they proceeded to say : — 

“ 6. There are, however, directions in which we have no doubt the Government 
might usefully aid in fostering the inception of new industries. The introduction of tea 
cultivation and manufacture is an instance of the successful action of the Government 
which should encourage further measures of a like character In this case, the Govern* 
ment started plantations, imported Chinese workmen, distributed seed, and brought 
the industry into a condition in which its commercial success was no longer doubtful. 
It then retired from any share in it, sold its plantations, and left the field to private 
capitalists. The cultivation of cinchona is a measure of a somewhat similar description 
though it has not yet passed entirely iqto the hands of private persons. 

“7. In treating of the improvement of agriculture, we have indicated how we think 
the more scientific methods of Europe may be brought into practical operation in India 
by the help of specially trained experts, and the same general system may, we believe 
be applied with success both to the actual operations of agriculture and to the prepara- 
tion for the market of the raw agricultural staples of the country. Nor does there appear 
any reason why action of this sort should stop at agricultural produce, and should not he 
extended to the manufactures which India now produces on a small scale or in a rude 
form, and which with some improvement might be expected to find enlarged sales, or 
could take the place of similar articles now imported from foreign countries. 

“8. Among the articles and processes to which these remarks would apply may be 
named the manufacture and refining of sugar ; the tanning of hides ; the manufacture of 
fabrics of cotton, wool and silk ; the preparation of fibres of other sorts, and of tobacco j 
the manufactures of paper, pottery, glass, soap, oils and candles. 

“ 9. Some of these arts are already practised with success at Government establish- 
ments, such as the tannery at Oawnpur, which largely supplies harness for the army^. 
and the carpet and other manufactures carried on in some of the iai’ger jails ; and these 
institutions form a nucleus, around which we may hope to see a gradual spread of similar 
industry. They afford practical evidence of the success of the arts practised, and are 
schools for training the people of the country in improved methods ; and so long as any 
such institutions fairly supply a Government want, which cannot be properly met other- 
wise, or carry on an art in an improved form, and therefore guide and educate private 
trade, their influence can hardly fail to be beneficial. The same may be said of the work- 
shops of the Government and the railway companies which are essential for the special 
purposes for which they are kept up, and gradually train and disselninate a more skilled 
class of artizans. • . 
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10. Tho Government, might further often afford valuable and legitimate assistance 
to private persons desiriiig to embark in a new local industry, or to devclope and improvo 
one already existing, by obtaining needful information from other countries or skilled 
nvorkmen or supervision, and at the outset supplying such aid at the public cost. So far 
as the products of any industries estfiblishod in India can be economically used by the 
Govern mont, they might properly bo preferred to articles imported from Europe^ and 
generally the local markets should bo resorted to for all requisite supplies that they can 
afford. We are aware that steps have been taken within the last few years to enforce 
therso principles, but more can certainly be done, and greater attention may properly 
bo paid to the subject. 

"11. Otherwise than as above indicated, wo do not think it desirable that the Govern- 
ment should directly embark in any manufacture or industry in an experimental way. 
Such experiments to be really successful or valuable must be carried out on a commercial 
basi.s. The conditions of any Government undertaking are rarely such as to give it this 
character, and the fear of incurring an undue expenditure on what is regarded as only 
an experiment -will often lead to failure, which will be none the less mi.sehievous because 
it was thus caused; 

“ 12. There is no reason to doubt that the action of Government may be of great 
value in forwarrling technical, artistic, and sciontifio education, in holding out rewards 
for efforts in these directions, and informing at convenient centres museums or collections 
by which the public taste is formed and information is diffused. The great industrial 
development of Europe in recent years has doubtless received no small stimulus from 
such agencies ; and the duty of the Government in encouraging technical education is 
one to which the people of England are yearly becoming more alive, and which it is 
certain will be more adequately performed in the future. All the causes which render 
such action on the part of Governments desirable in Europe apply with .greater force to 
India. Experience, however, is still wanting, even in England, as to how such instruction 
should ho given, and for India it will be hardly possible at present to go beyond the 
training of ordinary workmen in the practice of mechanical or engineering manipula- 
tion. 

“13. To whatever extent it is possible, however, the Government should give assist- 
ance to the development of industry in a legitimate manner, and without interfering 
with the free action of the general trading community, it being recognised that every 
new opening thus created attracts labour which would otherwise be employed to com- 
paratively little purpose on the land, and thus sets up a new bulwark against the total 
prostration of the labour market, which in the present condition of the population follows 
on every severe drought.” 

The ery o2 Indians for the promotion of Technical Education and 
Indigenous Industries. 

This vahiabie Kepoit was published in 1880, but it seems that little 
heed was paid to its most important recommendations. Little was 
done to encourage indigenous industries ; less to promote technical 
education. In the meantime the Indian National Congress, which was 
organised to focus Indian public opinion and to represent the wants 
and wishes of the Indian public to the Groveminent, came into existence 
in 1885. At its third sessioi:\ in 1887 it passed the following resolution 

“ I’liat having regard to the poverty of the people, it is desirable that the Government 
be moved to elaborate a system of technical education, suitable to the condition of the 
country, to eueourago indigenous manufactures by a more strict observance of the. order.s, 
already existing, in regard to utilising such inanufacture.s for State purposes, and to 
employ more extensively than at present, the skill and talents of the people of the 
country.” : 

At its next session, in 1888, the Congress urged the appointment of 
a mixed Commission to enq^iiire into the industrial conditioji of the 
country as a preliminary to the introduction of a general system of tech- 
nical education. It reiterated this request in 1891, 1892 and 1893. 
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In ISQ'i it aifinned in tie most empliatic manner the importance of 
increasing public expenditure on all branches of education, and the 
expedienor of establishing technical schools and colleges. It repeated 
the same request in 1895. In 1896 when a famine had broken out in 
a more or less acute form throughout India, it again urged that the 
true remedy agaii^st the reciirreuce of famine lies in the adoption of a 
policy which would enforce economy, husband the resources of the State, 
foster the deveiopment of indigenous and local arts and industries which 
have practically been extingidshed, and help forward the ijit-roduction 
of modem arts arid industries.” In 1898 it again piajmd, “ that hawng 
regard to the poverty of the people, and the decline of indigenous indns* 
tries, tlio Government will introduce a more elaborate and eJlicient scliemc 
ot teclimcal instruction, and set apart more -.funds for a better and more 
successful working of the same.” In 1904 the Congress urged the estab- 
lishment of at least one central fully equipped polytechnic institute 
in the country, with minor technical schools and colleges in different 
provinces, and repeated that prayer in 1905. In 1906 it urged that 
primary education should be made free, and gradually compulsory, 
all over the country, and that adequate provision should be made for 
technical education in the different provinces, having regard to local 
requirements. It reiterated the same prayer in 1908, 1909, 1910, 1911 
and 1913. After the outbreak of the war in 1914, the Congress urged the 
Government to adopt immediate measures to organise and develope 
Indian industries. As the years rolled on, the need for industrial develop- 
ment was more and more keenly felt by Indians. Since 1905, an Indian 
Industrial Conference has met year after year, as an adjunct of the 
National Congress, and it repeatedly pressed upon Government the 
need for providing technical, industrial and commercial education 
throughout the country. It has also urged various other measures 
for the encouragement of indigenous industries. But neither the recom- 
mendations of the Indian Famine Commission nor the representations 
of the India-n National Congress, nor those of the Indian Industrial 
Conference, produced much effect. Speaking at the Industrial Con- 
ference convened by Government in 1907, Sir John Hewett, the then 
Lieutenant-Governor of the United Provinces, said :■ — 

“ The question of technical and industrial education has been before the Government 
and the public for over twenty years. There is probably no subject on which more has 
been written or said, while less has been accomplished.” 

The earlier portion of Chapter X of our Report, dealing with industrial 
education, shows how little has been done up to this time to provide 
such education for the people. A few years ago the Government of 
India instituted scholarships of the annual value of £150, not exceeding 
•ten in niimher, to enable Indians to proceed to Europe and America 
for special training, but it was not necessarily to be technical. Under 
this system 100 students have hitherto gone abroad for such training. 
Finding the protision to promote the scientific and industrial education 
of Indians in the country wholly insufficient, a few Indian and European 
gentlemen started an Association in Calcutta in 1904, one of the objects 



of Trliieli ivas ' to enable distingnislied graduates of Indian Universities 
to prosecute fiirtlier studies’ in science in Europe, America, Japan or' 
other foreign countries.’ Since 1910 the Bengal Government helped the 
Association with an annual grant of Ks. 5,000, which has been reduced 
to Rs. 2,500 since the war. Rai Jogendra Chandra Ghose Bahadur, 
Secretary of the Association, told us that over 300 students had been 
sent abroad "with the assistance of this Association for such education, 
and that 140 of them had returned, of whom 130 were employed. He 
also told us that his students had started twenty new factories and were 
in charge of several factories employing a capital of over forty lakhs of 
rupees. This shows how keen is the desire of Indians to obtain technical 
education and to devote themselves to the industrial regeneration of 
their country. The Government of India have recently increased the 
number of technical scholarships to thirty, and have revised the rules 
regulating the grant of such scholarships, which are in some respects 
an improvement on those they have superseded. But these scholarships- 
are too few to meet the req^uirements of the situation. Adequate 
provision for imparting useful industrial and technical education both, 
at home and abroad, remains yet to be made for the youth of India. 

Progress oi other Nations in Manufactures, and its Effect on India. 

Reference has been made in Chapters II, YI and VII of our Report 
to the growth of certain industries in India during recent years with 
Indian capital and Indian control, the most important among them being 
the cotton mill industry, the Tata Iron and Steel Works and the Tata 
Hydro-Electric Works. So far as this goes, this is a matter of sincere- 
satisfaction. But the progress is altogether small In the meantime, 
since 1870, other nations have made enormous progress in manu- 
facturing industries. I would particularly mention Germany, Austria, 
the United States and Japan, as their progress has specially affected 
India. They have each done so by devising and carrying out a 
system of general and technical education] for their peoples, accom- 
panied hy a system of State aid and encouragement of industries.. 
And these nations- — and several others besides — ^most of which have- 
built up their industries by some form of State aid or protection, have 
taken full advantage of the policy of free trade to which India has been 
subjected, to purchase raw produce from India and to flood her markets 
with their manufactured goods. India has thus been exposed to ever-ex- 
tending commercial subjugation by these nations, without being armed 
and equipped to offer a resistance and without being protected by any 
fiscal wails or ramparts. This incessant and long-continued attack has 
affected her agricultural as well as manufacturing industries. Her 
indigo industry has nearly been killed by Germany. Before 1897, when 
Dr. Bayer produced artificial indigo, Germany had been importing 
vegetable indigo of the value of over one million sterling. A few years 
afterwards she was exporting artificial indigo of three times that value. 
Germany’s bounty-fed beet sugar gave the first serious shock to the 
ancient sugar industry of India, and it has suffered and is continually 
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suffering from the competition of foreign sugar. In 1913-14 Germany 
and Austria purchased from India raw materials amounting to £24/220,400 
in value, or just a little less than one-sixth of the total output, 
while the imports to India from these two countries amounted to 
£11,304,141. The exports to the United Kingdom in the same year 
amounted to £38.236.780, and the imports from the United Kingdom 
to £78,388,14-9. 

Forty or fifty years ago, Japan was far behind India both in agri- 
culture and industries. But her Government and people, working in 
conjunction, have brought about a wonderful development of her indus- 
tries built upon ‘ a system of technical education which included every- 
thing required to enable her to occupy her proper place among tlie 
manufacturing nations of the world.’ Jajian takes in a large propor- 
tion of the exports of our cotton, and she sends us an increasing quantity 
of her cotton goods and other manufactures. The average of her total 
imports of the five pre-war years 1909-10 to 1913-14 was 2-5 per cent, 
of opr total imports. The share of her imports in the year ending March 
1917, was 8*9 per cent, of the total. The total imports of India (excluding 
£28,969,766 of treasure, hut including Government stores) amounted, 
in the year ending 31st March 1914, to £127,538,638. In the imports 
of the five pre-war years 1909-10 to 1913-14, the average share of the 
United Kingdom was 62-8 per cent. ; of the other parts of the British 
Empire, 7 per cent. ; of the allies (excluding Japan), 4-6 per cent. ; of. 
Japan, 2*5 per cent. ; of the United States, 3*1 per cent. ; of Java, 64 per 
cent.; and of the other foreign countries (principally Germany and 
Austria-Hungary), 13'6 per cent. The share of the principal countries 
in the imports of the year ending 31st March 1917, was the United 
Kingdom, 58’7 per cent. ; other parts of the British Empire, 7 per cent. ; 
allies (excluding Japan), 3*3 per cent. ; Japan, 8*9 per cent. ; the United 
States, 7*3 per cent. ; Java, 8*9 per cent. ; and other foreign countries,, 
5*9 per cent. 

The extent to which India has thus come to he dependent upon 
other countries for the raw materials and manufactured articles neces- 
sary in the daily life of a modern civilised community is deplorable. 
The following classified table of the imports which came into India- 
in the year ending March 19r4, will give an idea of the extent of this^ 
dependence : — 


I. — Food, drinh, and tobacco , . . . . 16,441,330 

Fish (excluding canned fish) . . . . 208,330 

Fruits and yegetables . . . . . . 753,583 

Grain, pulse and flour - . . . . . 185,560 

Liquors . . . . . . . . 1,251,642 

Provision.? and oilman’s stores . . . - 1,649,087 

Spices . . . . . ... . 1,164,875' 

Sugar . . . . . ... 9,971.251 

Tea . . . . .. . . . . ,152,409 


Other food and drink, 
or ground) hops, etc. 
Tobacco . . 


'.e., coffee (other than roasted 


511,623 

501,923, 
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il. — Eme materials and producct and ariicle$ mainly un- £ 

rnu/iufaciured . . . . . ' 4 .'. . . 7, 038,350 

Coal, coke, and patent fuel . . 710,020 

Gums, resins, and ice . ■ . ' . , . . 1 TO, 764 

Hides and skins, raw . . . . 101,060 

Metallic ores and scrap iron or steel for manufac- 
ture . . .... . . . 41,977 

Oils . . . . . . . . . 2,934,611 

Seeds, including oil seeds . .. . . . 53,431 

Tallow, stearine, was . . . ... 150,638 

Textile materials . . . . . . 1,204,510 

Wood and timber . ... . . , 515,590 

Miscellaneous (including shells, ehank,. cowries, fish 

manure, pulp of wood and rags for paper) . 1,149,873 

dll — Articles loholly or mainly manufactured , . 96,769,443 

Apparel . . . . . . . . 1,669,389 

Arms, ammunition and military stores . . 236,713 

Carriages and cars, including cycles and motor oars 1,422,667 
Chemicals, drags and medicines . . . . 1,605,699 

Cutlery, hardware, implements (except machine 
tools) and instruments . . . . . 4,291,140 

Dyes and colours , . . . . . 1,510,933 

.Furniture, cabinet-ware, and manufactures of wood 224,323 
Glassware and earthenware . . . . 1,728,667 

Hides and skins, tanned or dressed, and leather . 266,683 

Machinery of all kinds (including belting for machi- 
nery) . ■ , . . . . . . 5,508,397 

Metals, iron and steel and manufactures thereof . 10,633,249 

Metals, other than iron and steel and manufac- 
tures thereof . . . - . . . 41,010,801 

Paper, paste board, and stationery . . . 1,524,982 

Pwailway plant and rolling stock . . . . 6,689,794 

Yarn and textile fabrics . . . . . 50,360,043 

Miscellaneous (including prints, engravings, pictures, 
rubber manufactures, smokers’ requisites, soapa, 
spirits perfumed, sticks and whips, stones and 
marble, toilet requisites, toys, and I’equisites for 
games and sports, umbrellas and umbrella fit- 
tings) . . . . . ' . . . 5,055,963 

IV. — Miscellaneous and unclassified, including living 
animals, fodder, bran ‘pollards and articles imported 
by post . . : . . ... . 1,916,135 

F.' — Government stores . . . . . . , 5,373,350 

Total value of all imports, excluding treasure £127,538,638 

Ghapter IV of our Keport gives a more analysed and critical sum- 
mary of the industrial deficiencies of India. It similarly points out 
that the list of industries which, though, the materials and articles we 
import are essential alike in peace and war, are lacking in this country 
is lengthy o,nd ominous ; and that until they are brought into existence 
on an adequate scale, Indian capitalists will, in tirnes of peace, he deprived 
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o: a mimber of profitable enterprises , wliilst,, as experience has sliowii 
in the event of a war which renders sea transport imi30Scsi]5le, India’s 
all-important existing industries will be exposed to the risk of stop- 
page, her consumers to great hardship, and her armed forces t(j the 
girvest possiijie danger. With the abundance of our .law materials, 
agTiciiitumi and miiiera], with the great iiatiiral facilities for power 
and tiansport, with a vast home market to a,hsorb all that we may 
manufacture, it should not be difificult to effectively cut down this list, 
if the Government tvili equip the people for the task by providing the- 
necessary educational and banking facilities and extending to them 
the patronage and support of the State. How the Government may 
best do this is the question we have to answer. 

Government Iiidnstria! Policy in Eecent Years* 

I have little to add to the history of Government industrial policy 
in recent years which is given in Chapter VIII of the Keport. The 
account given there of the efforts made by Government for the improve- 
ment of Indian industries shows how little has been achieved. But 
I do not agree with my colleagiies when they say (paragraph 111) that 
this has been “ owing to the lack of a definite and accepted policy, and to 
the absence of an appropriate organisation of specialised experts.” I 
share with them the regret that Lord Morley did not approve that part 
of the proposal of the Madras Government made in 1910, which urged 
that Government agency should be employed to demonstrate that 
certain industrial improvements could be adopted with commercial 
advantage ; and I am thankful that in modification of that order, Lord 
Crewe, by his telegram, dated the 1st February, 1916, authorised the 
Goveminent of India, pending final orders on this Commission’s B^eport,, 
“to instruct Local Governments that in cases in which they desire to 
help particular industries they may do so, subject to your approval and 
to financial exigencies, without being unduly restricted by my prede- 
cessor’s rulings.” But I cannot endorse that part of the Beport which 
speaks of “ the deadening effect produced by Lord Morley ’s dictum- 
of 1910 on the initial attempts made by Government for the improve- 
ment of industries,” (Introductory, page xix.) I think my colleagues 
have taken an exaggerated view of the effect of Lord Morley’s- 
refusal to sanction the particular part of the Madras Government’s 
proposal to which reference has been made above. In justice to Lord 
Moi’iey, and in order that the orders which he passed on the subject 
of technical education may be properly appreciated, I will quote below 
the following two paragraphs from the despatch in question, dated the 
29th July 1910. Said his Lordship 

“ I have examined the account which the Madi-as Government have given of the 
attempts to create new industries in the province.. The results represent consider- 
able labour and ingenuity, but they are not of a character to remove my doubts as to 
the utility of State effort in this direction, unless it is strictly limited to industrial in- 
struetion'and avoids the semblance of a commercial venture. So limited, interference 
with private enterprise is avoided, while there still remains an ample and well-defined 
sphere of activity. The limit disregarded, there is the danger that the new State 
mdnstry will either remain a petty and ineffective plaything, or will become a costly and 


hazardous speculation. I symgafciiise with the Conference and the Madras C4ovemment 
in their anxiety for the industnal development of the province, but I think that it is 
more likely to be retarded than promoted by the diversion to State-managed corninor- 
eial enterprises of funds which are urgently required for the estension of industrial and 
technical instruction. 

The policy which I am prepared to sanction is that State funds may he expended 
upon familiarising the people with such improvements in the methods of production 
as modern science and the practice of European countries can suggest ; further than 
this the State should not go, and it must be left to private enterprise to demonstrate 
that these improvements can be adopted with commercial advantage. Within the 
limits here indicated it appears to me that the objects which the Industriah Conference 
had in view can all be accomplished by means of technical and industrial schools ; it 
is in such schools that a knowledge of new industries and new processes can be imparted, 
that the use of new implements can best be taught and the technical skill of the arti- 
sans most readily improved. In a leather school the method of chrome tanning can 
be demonstrated and taught; in a weaving school the indigenous hand loom can be 
improved and the advantage of the improvement demonstrated. If the schools are 
properly managed they will supply the private capitalist with instructed workmen 
and with all the information he requires for a commercial venture. To convert the 
leather or weaving school into a Government factory in order to demonstrate that 
articles can be manufactured and sold to the public at a profit, goes, in my view, beyond 
what is desirable and beyond what is found necessary in other provinces. My objec- 
tions do not extend to the establishment of a bureau of industrial information, or to 
the dissemination from such a centre of intelligence and advice regarding new indus- 
tries, processes or appliances, provided that nothing is done calculated to interfere with 
private enterprise.” 

As Lord Crewe pointed out in h.is despatch No. 24-Eevenu05 dated 
.March 12th, 1912 

“ Tho Government of Madras seemed to have placed too limited a construction 
upon the orders given in my predecessor’s despatch of 29th July, 1910. The policy 
which he then sanctioned was that State funds might be expended upon familiarising 
the people with such methods of production as modem science and the practice of 
European countries could suggest. This need not be interpreted as confining instruc- 
tion solely to industrial schools. I am prepared to recognise that in certain cases in- 
struction in industrial schools may be insufficient and may require to be supplemented 
by practical training in workshops, where the application of new processes may be 
demonstrated ; and there is no objection to the purchase and maintenance of experi- 
mental plant for the purpose of demonstrating the advantage of improved machinery 
■ or new processes and for ascertaining the data of production.*’ 

Indian public opinion no doubt desired that the Government should 
go farther than Lord Morley had sanctioned. But even so, they would 
have been grateful if action had been taken within the “ ample and 
well-defined sphere of activity ” which he had sanctioned ; if the funds 
which it was proposed to divert to State-managed commercial enter- 
prises. had been devoted to ‘‘ the extension of industrial and technical 
mstmetion ” for which his Lordship said, they were “ urgently 
required ; if State funds had been “ expended upon familiarising the 
people \v'ith such improvements in the methods of production as 
modern science and the practice of European countries could suggest.” 
Their complaint was that that was not done. It is said in paragraph 
199 of the Report that the Govermuent (of India) ‘‘had neither the 
organisation nor the equipment to give effect even to the compara- 
tively limited policy sanctioned by Lord Moriey.” The obvious answer 
is that the necessary organisation and equipment should have been 
created. 

A Welcome Change. 

The outbreak of the war drew forcible attention to the extent of 
.India’s dependence upon countries outside the British Empire, parti- 
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-r;i.ilar1y upon. Gormaiiy and Austria, for the supply of many o,f: the 
necessaries of life for her people, and some time after the commence- 
ment of the vrar, the Government of India resolved to examine the 
question of the industrial policy which the Govermnent should pursue 
ill the altered state of things in India, In their despatch to the Secre- 
tary of State dated the 26th November 1915, Lord Hardinge’s Govern- 
ment put the case for a change of policy in very clear and forceful lan- 
miage. They said :• — 

” It is becoming increasingly clear that a definite and self-conscious policy of im- 
proving the industrial capabilities of India will have to be pursued after the war, unless 
she IS to become more and more a dumping ground for the manufactures of foreign 
nations who will be competing the more keenly for markets, the more it becomes 
apparent that the political future of the larger nations depends on their economic posi- 
tion. The attitude of the Indian public towards this important question is unani- 
mous and cannot be left out of account Manufacturers, politicians and the literate 
public have for long been pressing their demands for a definite and accepted policy 
.of State aid to Indian industries : and the demand is one which evokes the sympathy 
■of all classes of Indians ■whose position or intelligence leads them to take any degree 
of interest in such matters.” The despatch emphasised “ the need for an industrial 
policy which will enable technical education in India to produce its best results, and 
which will lighten the pressure on purely literary courses and reduce the excessive 
demand for employment in. the services and callings to which these courses lead up.” 

Finally tbe Government said : — 

“ After the war India will consider herself entitled to demand the utmost help 
which her Government can afford to enable her to take her place, so far as circum- 
stances permit, as a manufacturing country.” 

The acceptance of this policy by the Secretary of State for India 
and the appointment of this Commission to consider and report in what 
ways this help may be given was welcomed by Indians with feelings 
of gratitude and hope, like the dawn of day after a dark and dreary 
night. Bnt the hope is occasionally clouded by a recollection of the 
fact that the Labour Party joining with the Irish Nationalists and the 
Lancashire vote mobilised its force against the Government in England 
against the raising of the import duty on cotton goods in India — even 
while the Indian cotton excise duty which India has regarded as a 
great and crying grievance all these twenty-one years, was still allowed 
to continue — and that so highly honoured a statesman as Mr. Asquith 
gave his support to the Government policy only on the understanding 
that this in common with all other fiscal issues would be reconsidered at 
the end of the war, Indians remember, however, with gratitude the 
firm attitude which Mr. Austen Chamberlain, the then Secretary of 
State for India, adopted in the matter, and the reply which he gave 
to the Lancashire deputation that waited on him with reference to that 
simple fiscal measure, without which, as he told the deputation, it would 
have been impossible for India to make the contribution of £100 millions 
to the cost of the war. 

The brief narrative which I have given here of the industrial rela- 
tions of India with England, and of the policy which England has pur- 
sued towards India, will, I hope, lead some of those of my English 
feliow-subjects, who are unwilling to let the Government of India protect 
and promote Indian industries under a wrong apprehension that that 
315 



would injure English, interests, to recall to mind how much India has 
contributed to the prosperity of England . during a century and a half, 
and how much she has suffered by reason of the illiberal policy which 
has hitherto been pursued towards her. . It will lead them, I hope, to 
reflect that the result of this policy is that, after a hundred and fifty 
years of British Kule, India, with all her vast natural resources aiiri 
reqiiii:ements, is the poorest country in the w^'orld, and t,hat comparing 
her pitiable condition with the prosperous state of the sall-goYerning- 
Dominions which have enjoyed freedom to develope tlieir industries, 
they will recognise the necessity and the justice of allowing India liberty 
to regain national health, and prosperity. . Such a policy will not benefit 
India alone. It will benefit England also. For if India will grow rich, 
if the standard of living in India will rise, her vast population will 
naturally absorb a great deal more of imports than it does at present. 
This view was repeatedly urged by Mr. Dadabhai Naoroji, and it is 
fully supported by the history of other countries which have become 
prosperous during recent times. . The United States offer an illustration. 
The following figp.Tes show how their imports have grown with their 
prosperity : — 


¥ear. Imports in millions- 

of dollars. 

1S60 353 

1870 433 

1880 . . ■ . . . . . 667 

1890 . . ^ . . . . . . . . 789 

1900 . . 849 


The same truth is illustrated by the history of the commerce of 
Japan. As Japan has been developing her own manufactures and 
growing in affluence, she has been furnishing a rapidly growing market 
to the merchants of the world. The following table makes this clear 

Annual Aveeage Impoets op Japan in Recent Decades. 


Values in Millions of Yen. 



1 From the 
United 
! ICingdom. 

From 

From 

1 I 

From otheri From all 

; — _ 

Germany. 

U. S. A. 

Countries. 

Countries. 

1881-1890 

19-6 

3-4 '■ 

:4'2 

19-3 

46-5 

1891-1900 

.46-6 

14-8 

; 22-8 

87-0 

171-2 

1900-1909 

S4-3 

361 

65'S j 

199-8 

386 -0 


Commenting on the growth and variety of imported manufactures 
in the United States noted above, Mr. Clive Day says in “ History 
of Commerce ” (page 568) : — 

■ “ It is probable that the United States will always continue to import manufac- 
tured wares like those named above, in great variety and amounting in the total to 
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cjnsiderable value. We cannot afford to refuse the contributions of pcojdcs who have 
specialized in various lines, and by reason, of inherited taste and skill, or with the aid 
of eveeptionai natural re.sorirces, can offer us what we cannot readily produce ourselves.” 

Tills is exiictly wliat I would say witli regard to our future, assuming 
that we are allowed to develop our home industries to the fullest exteri t 
we can. But I need not labour this point further. I am glad to find 
that the Committee on Coinmercial and Industrial Policy after the 
War ” of wliich Lord Balfour of Burleigh was the Chairman, has 
expressed the same view. In paragraphs 233 and 233 of their Final 
Report they .say : — ■ 

“ W'hiist Europe as a ivliolo may be said to be divided into settled liehLs of inter- 
national conuiciition wlierc local circumstances, convenience of tran.sport, and suit- 
ability of production for local needs, have become the contrt'llmg factors, there remaii; 
vast markets .still ijractically untouched for the future develojunent of the exporting 
nations of the world, China, wfth its 400 millions of population, an old and industrious 
civilisation, must in tlie near future develop its alreadj- great and growing demands 
for products of our tradc.s. There arc great potentialities in India and there is also 
the demand of Siberia and the smaller Far Eastern countries, which are .likely iii future 
to afford profitable markets. 

“ It is truathat in this sphere the competition of Japan w'ill have to be increasingly 
reckoned with, but we have no doubt that with a rise in the standard of living of East- 
ern peoples, there will come a corresponding increase of the quantity and improvement of 
the quality of the goods demanded. This development cannot fail to be of advantage 
to British industry, and for this reason, if for no other, we desire to emphasise tlie import- 
ance of afl measures, including particularly the rapid extension of Eailways, likely to 
promote the economic well-being of India.” 

Tlie hope of Indians for the industrial development of their country 
has been further strengthened by the knowledge that, like their noble 
predecessors in ofiice, the present Viceroy and the Secretary of State are 
also convinced of the necessity of a liberal policy being adopted in respect 
of Indian industrial development. They have read the following passage 
in the Report on Constitutional Reforms with great satisfaction : — 

On all groimds, a forwmrd policy in industrial development is urgently called for, 
not merely to give India economic stability ; but in order to satisfy the aspirations of 
her people who desire to see her stand before the world as a weU-poised, up-to-date 
country ; in order to provide an outlet for the energies of her young men w'ho art other- 
wise drawn exclusively to Government service or a few overstocked professions ; in order 
that money now lying unproductive may be applied to the benefit of the whole com- 
munity ; and in order that the too speculative and literary tendencies of Indian thought 
may be bent to more practical ends, and the people may be better qualified to shcnldcr 
the new ro.sponsibilities which the new constitution will lay upon them. These consid- 
erations led Lord Hardinge’s Government to recommend the appointment of the Indus- 
trial Comnjjssion wliich is at present sitting. 

“ These are political considerations peculiar to India itself. But both on economic 
and military groniids imperial interests also demand that the natural resouices of India 
should henceforth be better utilised. We cannot measure the access of strength which 
an industrialised India will bring to the power of the Empire ; but we are sure that it 
%viU be T,'eicomc after the war.” 

How far the hope so raised will be realised, will dejfend largely iipnu 
the decision of the vital question whether the power as well as the 
responsibility of promoting the industrial development of India, shall bo 
placed in the Government of India, acting under the control of the 
elected representatives of the people in the Legislative Council. This 
factor governs all oiir recommendations. 
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Indostries and Agricnltme. 

j.u CJiapter V oi tlie Eeport dealing ’with industries and agriculture 
rny colleagues say ; — 

“ We take this opportunity of stating in the most omphatio manner our opinion of 
the paramount importance of agriculture to this country, and of the necessity of doing 
averybhiiig possible to improve its methods' and increase its output.” 

They go on to say : — 

‘‘ Such improvement will, we anticipate, be mainly effected by the organisations 
Wirich are in process of development nude-r the charge of the imperial and provincial 
Departments of Agriculture, and though the results attained arc not yet of much economic 
irnportiince, they are stf3adily growing and will eventually demand large ma.nufactairiug 
establishments to produce the machinery, plants and tools which the raiyats will find 
advantageous as labour-saving devices.” 

They point out the possibilities of improved agricultural methods 
and suggest that there is much scope for the use of power-driven machin- 
ery in agriculture for lifting water from wells, channels, tanks and rivers, 
for irrigation and for other purposes, and for improving the land by 
draining low-lying ground and by deep ploughing, etc. They also 
recommend the provision of hand machinery of improved types, espe- 
cially for the reaping, threshing and winnowing of crops. They go on 
to say : — 

“ India is not at all yet accustomed to the free use of mechanioal appliances, and it 
should be an important function of the Departments of Industries and Agricxilture to 
encourago their introduction in every possible way. For a long time to come the employ- 
ment of machinery in agriculture in India will largely depend upon the completeness and 
efftciency of the official organisation which is created to encourage its use and to assist 
those who use it.” 

In this connection I would draw attention to the opinion of Mr. 
James MacKenna, the Agricultui-al Adviser to the G-overnment of India. 
At page 29 of Ms valuable pamphlet on Agriculture in India,” published 
in 1915, he says: — 

We h'.ivo seen that the iatroduetion of European machinery has always figured 
prominently in the efforts of the amateur agricultural reformer. Much success has, 
undoubtedly, been obtained in the introduction of grain-winnowers, cane-crushing 
machinery, etc. But in recommending the introduction of reaping machines or he<avy 
English ploughs, caution is necessary. Reaping machines may be useful on large estates 
wliero la'jour* is scarce, but the wffiole rural economy of a tract where poj^nlation is dense 
may be upset by their use. A large amount of cheap labour which ordinarily does the 
reaping is thrown out of employment j the gleaners lose their recognised perquisites. 
In tlio case of heavy ploughs, the advisability of deep ploughing has first to be proved. 
In both cases the capacity of the available cattle and the difficxdty of replacing broken 
spare parts and of carrying out repairs are serious obstacles to the introduction of foreign 
inachinery. As in the case of plants, the improvement of the local material which the 
cultivator can himself make and repair and which his cattle can draw, seems the more 
hopeful lino of improvement,” 

I entirely endorse this opinion. The difficulties pointed out by Mr. 
MacICemia apply with equal, if not greater, force, in the case of power- 
driven machinery for the purposes indicated above. As my colleagues 
have observed “ in India agricultural conditions are widely diilcrent 
from those in Europe and Germany,” and as yet very little of mecha- 
nically operated plant has come into use ” here, “ chiefly because holdings 
are small and scattered, and ryots possess little or no capital.” “ The 
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-.-•esalts acliieved in this direction in the south of India ” are also “ not 
verj," iinpoiiant perhaps, if measured by their immediate economio 
‘nffect/' ‘While, therefore, I appreciate the value of the use of po\\\^r- 
driven reachinery in the development of agriculture, when ec(.>uo]nic- 
conditions shcarld favour its introduction, I do not agree with the recoin- 
n-endatioii “ that it should be an important function of the Deparhnents 
■A Industrit^s and Agriculture to encourage their introduction in evenj 
way A' I apprehend that -with such a recommendation from the 
C’ojnmis&ion. the zeal for promoting niechanical engineering interests 
and establishnienta may push the use of power-driven machinery without 
due appreciation of the economic interests of agriculturists in the present 
ci ten instances of the country. For these reasons, and liecausc in any 
case the introduction of power-driven machinery will take a long time, 
I think it npy duty to draw attention to other means of iinprovenieut, 
particularly to agricultural education. 

The history of agriculture in India during British rule has rcoeiitly 
heen told by Mr. MacKemia in his pamphlet referred to above. Agri- 
culture is by far the greatest of the industries of India, and nearly '200 
millions of its immense population are dependent for their livelihood 
■on agriculture or on indu.stries subsidiary to it. The Famine Commis- 
sion of 1880 made very strong recommendations as to the necessity of 
establishing departments under a Director in each province to promote 
agricultural enquiry, agricultural improvement and famine relief. The 
departments were constituted, but by a Resolution published in 1881 
the Government of India decided to postpone agricultural improve- 
ment until the scheme of agricultural enquiry had been completed. 
Nothing was done till 1889, at the end of which year the Secretary of 
State sent out Dr, Voelcber of the Royal Agricultural Society to en- 
cpiire into and advise upon .the improvement of Indian agriculture. 
After touring over India and holding many conferences, Dr. Yoelcker 
recommended a systematic prosecution of agricultural encpiiry and the 
spread of general and agricultural education, and laid down in c;on- 
siderable detail the lines on vdiich agricultural improvement was possible. 
An Agricultural Chemist and an Assi.stant Chemist were appointed in 
1892 to carry on research and to dispose of chemical questions connected 
■with forest and agi'iciilture. In 1901 an Inspector-General of Agri- 
culture was appointed. Two other scientists were added to the staff 
in 1903. Mr. MacKemia says: — . 

“ The object aimed at was to increase the revenaes of India- by the impi'uvomont of 
.agriculture ; but nothing was done for that improvement, and the expansion of the Land 
Kecords staff and the Compilation of stati.itics almost entirely occupied the attenticui of 
the Provmciai l>eparfcment.s. 

An Agricultural Research Institute was established at Pusa in 1905 
with the help of a generous donation of £30,000 made to tlie Viceroy 
by Mr. Henry Phipps of Chicago. In- 1905-06 the Government of India 
announced that a sum of 20 lakhs {subsequently raised to 2-'l lakhs) 
would annually be available for the improvement of agricalture. Agri- 
cultural colleges were accordingly re-organised or started at Poona, 
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Cawnporo, Sabour. Nagpur, Ly-allpur and. Coimbatore. Tliese colieges 
have been doing good work, but very little progress bas been made with 
the agricultural education of the people. I wish to acknowledge hetf..'- 
the improvement which has been brought about in agriculture by means 
of our large irrigation works, which the Government have constructed, 
tlie improvement of wheat and cotton and in other ways. Tliat improve- 
ment has been great and the Government is entitled to full credit for it. 
But wish to dravf attention to the urgent need and great possibilities 
of birth er improvement. Irrigation requires to be much more extended. 

A more systematic and extended progranune of improvement requh'es. 
to be adopted, the most important item in which should be agricul- 
tural education. 

Agricultural Education. 

YVriting in 1915 on this subject Mr, MacKenna said : — 

“ There is probably no subject connected with agriculture on which so much has 
been written as agricultural education ; none, perhaps in which less has been effected. 
It is a constant anxiety to agricultural workers who mainly strive after an ideal which 
seems untenable. It has been debated at numerous conferences and has been the text 
of many writers, but there are practically no results to show.” “ The Famme Commis- 
sioners, so long ago as 1880, expressed the view that no general advance in the agricultural 
system can be expected until the rural population had been so educated as to enable them to 
take a practical interest in agricultural n^ogress and reform. These views were con- 
firmed by the Agricultural Conference of 1S8S . , . The most important, and 

probably, the soundest proposition laid down by the conference was that it teas most \ 
desirable to extend primari^ education amongst agricultural classes. But with the enun- 
ciation of this basic principle other resolutions were passed which, while containing mimh 
that, was excellent, probably led to the extraordinary confusion of suhseriuent years.” 

. Bor some time “ the dominating idea was that it wms necessary to teach agriculture some- 
how or other, in rural schools. Fortunately this idea has now been abandoned. It is I 
now agreed that agriculture, as such, canneit be taught in schools ,* that rural education 
must be general and agricultural education technical ” . . , . ‘‘ The view now taken 
is that, instead of endeavouring to teach agriculture as such an attempt should be made ’ 
to impart to the general scheme of education a markedly agricultural colour and to 
encourage powers of observation and the study of nature with special reference to the 
surroundings of each school. With this object text books are being re-written so as to 
include lessons on familiar objects ; nature study is being taught and school gardens 
have been, started. There are, however, serious difficulties in obtainiirg suitable teachers. 
But, as I have already said, more will depend on the natural awakening of the intelligence 
of pupils by the spread of general education than on specialised training. And in primary 
schools the essential thing is to e.stablish general education on a firm basis so that the 
. pupils may develop powers of observation and of reasoning. If this be done interest in 
their surroundings will naturally follow.” 

Mr. SlacKenna says in tlie end : — 

“ Any attempt to teach agriculture in India, before investigation has provided the 
material, is a fundamental mistake which has seriously retarded development, and this mis- 
take luas affected, not only elementary, but to a much greater extent collegiate education,” 

Tliis is where we stood after thirty-five years of inquiry, di.scussio.Li 
/and trial 1 

Other civilised countries took a much shorter period to decide 
upon a definite course of agricultural education and have prospered 
oil their decision. In Sir Horace Plunkett’s Pueport of the Eecess Com- 
mittee of 1896 an account is given of the systems of State aid to 
agriculture a.nd industry which were prevalent before that year in various 
countries of Europe. Though these countries, as also Ame.ric<a and 



Jiipan. hfbxe liiatlc miioli greater progress since tlien both 5n agiicul- 
tnral cflueatioii and improvement, that report is still of great value 
to us and \riH amply repay perusal. I will extract only one passage 
from it here. Said Sir Horace Plunkett and his colleagues : — 

“ The aiGsi positive action of the State in assisting agiicnltnre is taken in connection 
idj/h education. Everyavliero it is accepted as an axiom tlsat technical knowledge raid 
general eiiiiglitenmeut "of the agricultural class are the most valuable of all lovers of 
progress. The great sums spent by the various countries in promoting tcclmical educa- 
tion as uppKed to agrieuiture, as wcU as to other industries, prove this. iil. jMarcy- 
the liead of the Dutch Board of Commerce and Industry, and PrcsidciU of the 
Agricultural Council says : — ‘ Eveiy guilder spent in the promotion of agricultural 
teaching brings back profit a hundredfold.’ ‘ Every franc spent in agiiculkirai tcaeliiug 
brings a brilfianfc return,’ says the Belgian Minister of Agi’iculture in his message to 
Parliainenfc last year. M. Tisserand attributes the groat progress made Dy French 
agriculture since 1870, in a largo measure “to our schools, our professors, our experi- 
ment stations, and the illustrious men of science, whom the adiniriistralion has iuduced 
to devote themselves to the study of agricultural questions.” Mr, M. H. Jenkins, in 
his Report to the Royal Gommisaion on Technical Instruction, says, ‘ tlie results of 
agricultural education in Denmark have been something extraordinary. Danish butter 
is now the best in the world ; in 1880 it was described by the British Vice-Consul at 
Copenhagen as “ execrably bad ” ; the progress since is dhectly traceable to agricultural 
'education.’ ” — (Report, pages 54-55). 

It is hardly necessary to refer at any length to the great progress 
of agricultural education and improvement in America or to the enor- 
mous -wealth and prosperity which has resulted therefrom. But I 
might refer here to the case of Japan. We know that Japan has made 
remarkable progress in agriculture. She developed an excellent system 
•of agricultural education many years ago. In the valuahle “ Hote on 
Agriculture in Japan ” which Sir Frederick Nicholson submitted to the 
Commission along with his written evidence, he describes the system 
of agricultural education which he found at work in Japan in 1907. 
it is not necessary for me to describe the system here. My object 
simply is to draw attention to the necessity, in the interests of the im- 
provement of agriculture and agriculturists, of early steps being taken 
to devise a system of both general and agricultural education for the 
masses of our agricultural population. 

I would also recommend that the attention of the Agricultural 
Department be invited to the desirability of carrying out those other 
recommendations of Dr. Voelcker which have not yet been carried out, 
particularly those relating to the establishment wherever possible of 
'Fuel and Fodder Reserves.” Our attention was particularly drawn 
to the fact that the high prices of fuel and fodder are indicting serious 
hardship and loss upon the people in general and of agriculturists in 
particular. I may note that we were informed that last year about 
40,000 acres of irrigated plantation -were established by the Forest De- 
partment in the Punjab, in order to meet provincial requirements. 

The high prices of foodstuffs and the consequent suffering to which 
the bulk of the people are exposed have made the question of increasing 
the yield of our food crops also one of great and pressing importance. 
In his pamphlet on the ‘‘ Agricultural Problems of India,” which Rai 
Hangaram Bahadur submitted to the Commission, he argues that ‘Sve 
are producing in a normal year, just enough to meet our requirfvmeni.s 
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(of food consumption) with no surplus to meet the contingency of a 
failure of the rains in the ensuing year.” We are also confronted with 
the fact tl'iat in India the yield per acre of crops is very much lower 
thaei what it is in other countries. The figures given by Rai Gangaram 
Bahadur at page 12 and in Table VIII of his book are instructive. The 
average yield per acre of wheat in Bombay and the United Provinces 
was 1.350 lbs. ; in the United Kingdom, it was 1,973 lbs. ; in Belgium, 
2,174- lbs. ; in Denmark, 2,526 lbs. ; in Switzerland, 1,868 lbs. The 
average yield per acre of barley in the United Provinces was 1,300 lbs. : 
ill the United Kingdom, 2,105 lbs. ; in Belgium, 2,953 lbs, ; in Denmark. 
2,456 lbs. ; in Switzerland 1,940 lbs. The average yield per acre of 
maize in the North West Frontier was 1,356 lbs. ; in Canada, 3,487 lbs. ; 
in New Zealand, 3,191 lbs.; in Switzerland, 2,198 lbs. The average 
yield per acre of rice in India is only half of what it is in Japan. The 
possibilities of development that lie before us are therefore vast, and 
the call for measures for improvement is urgent and insistent. It is 
the call both of India and of the Empire, and I strongly recommend 
that the matter should receive prompt and adequate attention from 
the Agricultural Departments—both Imperial and Provincial. 

In this connection I desire also to draw attention to the necessity 
of providing greater financial facilities for agricultural improvement. 
So long ago as 1882, that revered friend of India, Sir William Wedder- 
burn, advocated the establishment of agricultural banks for this pur- 
pose. The Indian National Congress pressed the suggestion upon the 
attention of Goveriunent. But it has not yet been carried out. I would 
draw attention to the very valuable paper on “ The Re-organization of 
Rural Credit in India,” which was read by Mr. Ranade before the first 
Industrial Conference at Poona in 1891. — (Raiiade’s Essays, pages 41- 
64). It is a powerful plea for the establishment of agricultural banks. 
I might add that, besides, other countries mentioned by Mr. Ranade, 
Japan has provided such facilities as are here recommended for the 
improvement of its agriculture. The Japan Year Book for 1917 
;;says;,:— 

“ Tiiere are two kitidis of agricuitxiral credit. They are Jong credit and short credit, 
the former for the purcha.se of farm land and for the development of farm land and other 
permanent improvements for which a loan for a term of 50 years or less is allowed. The 
short-term credit is one that is to be used mostly for the purcliase of fertilizers, farm 
implements, or food for cattle. Our Isanks usually give credit for a term of five years or 
less. There are :i Iso credit associations for supplementing tliese agricultural bankij.” 


Technical Education. 

The modem system of technical education may be said to date- 
from the famous Universal Exhibition held in London in the year 185L 
Speaking generally Englishmen did not believe in the value of techni- 
cal education, and much effort has been necessary in England itself to- 
make them do so. One of the earliest of these efforts v/as made by 
Mr, J. Scott Russell, who published a valuable book in 1869, named 
^''Systematic Technical Education for the English People.” In this- 



book, after showing that education should be both general and spcciaL 
he said ; — 

“ Tiie highest value in the world’s markets will he obtained by that natioii wrich ha- 
been at most pains to cultivate the intelligence of its people generally, and afterward? 
to give each the highest education and training in this special calling. In other words, 
the value of the nation’s w'ork rnll vary with the excellence of the national sysiom of 
teclinical education. All 1 have said above seems asiomatie. To me it is .so, hut I trust 
the j'eade? will not be offended if I am obliged to treat it quite otherwise. The Engiisli 
people do not believe in the value of technical education. Still less do tliey believe ir. 
the value of a natumal system of education, and still less in the duty of the Government, 
the legislature, and the educated part of a community, to undertake the education of a 
wdiole rjeoxile. I am therefore compelled to prove as mere matters of facts that which 
the accompli.shcd .scholar, or ob.serrant traveller, takes as an axiom on which argument 
is rva.sted. " It is the object of this chapter to jirovc that technical education has brought 
good of a national and commercial kind to those who possess it ; that the want of it i.s 
attended with pecuniary loss, and that there is social danger to the eommuiuty in oi;:.' 
continued neglect of it. 

“ Of late year.s a series of great public events have been taking x>lace, wdiicli liave 
been of great national value in .serving to awaken the British peopha — For half a century 
they had been enjoying the fruits of tho inventions of a few men of genius who had created, 
the wliolo .sy.stem of modern manufacturing, and Providence had also endowed them 
with the accumulated wealth of countless centuries stored up in the bowels of the earth 
in the shape of coal and iron, ready to be used or W'asted and worked out in thi.s manu- 
facturing century. The genius of a few men having set coal and iron to do the manir- 
faeturing work of mind and man, the citizens of England had begun to think that it was 
they who were superior in inteliigeiiee and civilization to the un-coaled, un-ironed, un- 
engineered nations around them. Eor half a century nothing occurred to awaken them 
from this dream, .and for that half century the works of English engineers and English 
iron and coal bore tlie highest reimtation, and earned ihc liighcsi prim.s in the world. 

“ Eighteen years ago there began a scries of competitive trials of intelligence and 
skill bet%veen the citizens of the different civilized nations of the world. The scene of 
the first trial was in London in 1851. It was the famous Univer.sal Exhibition of the 
Industries and Products of all nations. In that great school the civilized nations of Europe 
had, their fii'st lesson in technical education. They were able to see in how many things 
England retained her hereditary excellence and England was able to see in how many 
branches of taste and skill other nations possessed qualities in which she was wairting.” 
— {Systematic Technical Ed^lcatio^n for the English People, by J. Scott Rus.«ell, London, 
Bradbury, Evans & Go., 11 Bouverie Street, 1869, pages 79-81). 

Mr. Russell went on to say that up to, 1851, and for many years 
after, England held supremacy in the great objects of manufacturing 
and constructive skill. But she lagged behind other nations in some 
other arts. For instance:' — 

“The Exhibition of 1861 had disgusted the whole nation with its blue earthenware 
plates, cups and saucers, borrowed from the 2,000 years’ tradition of Ciiina, and with 
its huge iiimp.s of glass, called decanters and glasses, cut or moulded into hideous dis- 
tortions of form . . . All England was struck by the amazing superiority of some 

continental nations in the beauty and grace of design, which sufliced to convert the ru<ie 
and nearly worthless material of clay and flint into valuable and invaluable works of art, 
in earthemvare and glass. She occupied the four years’ interval between the Exhibi- 
tions of 1851 and 1855 in collecting and diffusing through tho manufacturing countries 
tho best models of the best masters, in establishing for the potteries and glass v/orks 
schools of de.sign, and in training teachers for art workmen. The.se young inatitutious 
already bore fruit in 1855, and (when the second ExMbition took place in Paris in 1855) 
England was no longer outstripped in pottery and glass.” 

On the other hand, the Exhibition of 1851 made the French and 
German nations fully realise their inferioiity to England in the manu- 
factures of iron and steel, the great instrmuents of skill, industry, 
mechanical power, and transpoit. When the Exhibition of 1855 took 
place, it was found that they had already recorded much advance in 



the manufacture of iron, steel and other metal. “ They had already 
estahlished schools in every metro'polis, large immi, or centre of industry, 
for educating professional men and masters, for training foremen and 
skilled ivorhnen, and for educating apprentices^’ 

The fourth Eshihition took place in Paris in 1867. It gave the 
nations, and especially England, a final lesson. 

“ By that Eshibitiou,” says Mr. Scott Russell, “ we were rudely awakened and 
thoroughly alarmed. Wo then learnt, not that we wore eq.ualled, but that we were 
beaten — not on some points, but by some nation or other on nearly all those points 
on which we had prided ourselves. . . . England was convinced that she had been 

asleep, and that a whole generation of wakeful, skilled workmen had been trained in 
•other countries during the interval between 1851 and 1867.”— (/6zd, page S6.) 

The jurors who had been appointed at the Paris Exiiihitiou and 
the Government reporters made their report. On this report the Govern- 
ment sent abroad a Commissioner to ascertain whether the alleged 
defects of the English system of education, and the inferiority of the 
English to some other people in some sort of teclmioal skill, were real 
or imaginary. Mr. Samuelson, M.P., travelled in France, Belgium apd 
Germany, examining as he went the most famous establishinents on 
the Continent which stood in direct rivalry to England. “ He found,” 
said Mr. Russell, “ everywhere in these establishments men of all ranks 
better educated than our own ; working men less illiterate — foremen 
'.and managers well-educated, and masters accomplished, well-informed, 
teclmioal men.” He summed up the result of Ins examination as fol- 
lows : — 

" I do not think it possible to estimate precisely what has been the influence of 
, continental education on continental manufactures . . . That the rapid progress of 

mauy trades abroad has been greatly facilitated by the superior technical knowledge 
of the directors of works everywhere, and by the comparatively advanced elementary 
instruction of the workers in some departments of industry, can admit of but little 
doubt . . . Meanwhile we know that our manufacturing artisans are imperfectly 

taught, our agrieultural labourers illiterate ; neither one nor the other can put forth 
■with effect the splendid qualities with which Providence has endovved our people. 
Our foremen, chosen from the lower industrial ranlrs, have no sufficient opportunities 
of correcting the deficiencies of their early education ; our managers are too apt, in 
every ease of novelty, to proceed by trial and error, without scientific principles to guide 
them 5 and the sons of our great manufacturers too often either despise the pursuits of 
their fathers, as mere handicrafts imworthy of men of wealth and education, or else, 
overlooking the beautiful examples which they afford of the application of natural laws 
to the wants of men, follow them solely as a means of heaping up more wealth, or at 
the best for want of other occupation : to the evils of such a condition not only our 
statesmen, but also our people, are rapidly a'wakeuing, and the disease being once 
acknowledged, I believe the remedy will soon be applied.” 

The following statejiient of one of the jurors consulted by the Com- 
missioner expressed the general sense of those who had been examined. 
Said Mr. Mundella ; — ^ . 

“I am of opinion that English wor kman is gradually lodng the r.:co, through the 
superior intelligence which foreign Gfovernments are carefuEy devc-loping in their arti- 
sans.. ..The oduoation of Germany is the result of a national organisation, wMch 
pels every peasant to send his children to school, and afterwards affords the opportx^ t^y 
of acquiring such teclmicai knowledge as may be useful in the department of indui w 
to -which they were destined.,.. If we are to maintain, out position in Indus brial cBw- 
petition, wo mxiat oppose to this national organisation one equally effective and com- 
plete ; if we continue the fight with our present ■voluntary system, we shall be defi^ated, 
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'generations hence we shall he straggling with ignorance, sq^ualor, panperism and orijme j 
Zut to'ith a system of national education made compulsory, and supplemented with art and 
industrial education, I believe loiiliin twenty years BngUind would possess the most intelli- 
gent and inventive artisans in the taor/d/’-^Pages 97-98.) 

(The italics tiirougliout are mine.) 

Tlie x^eople and Parliament of England recognised the soundness of 
this opinion. The Elementary Education Act -was passed in 1870, an 
•expenditure of many millions a year was agreed upon, and elementary 
education made compulsory. The provision for supplementing this 
■education with industrial and technical education was slower to come, 
but come it did. England has made a great deal of provision since 
then for iinjiarting technical and scientific education in her schools, 
colleges and universities. The number of these latter has been raised 
from 1860 from nine to eighteen. It is this which has enabled England 
to maintain her high position and to keep up her industrial eminence. 
It is this which has enabled her to fight the splendid fight she has fought 
in this war. For, though every lover of liberty must rejoice at the 
invaluable help which the United States of America are now giving to 
the cause of freedom, it is but bare justice to say that, unprepared 
though England was before the war, it is British brains and British 
technical skill, united no doubt with French brains and French technical 
skill, and supported by British and French hearts of steel, that have 
-enabled Britain and Ranee to baffle Germany, and made it possible 
for the Allies to achieve a final victory. And yet as the reports of the 
various departmental committees of ‘ the Committee on Commercial 
and Industrial Policy after the War ’ show, the wisdom and experience 
-of England is loudly calling for “ widespread and far-reaching changes 
in respect of primary and secondary education and apprenticesiiip,” 
and for ‘ better technical and art education.’ for her people in order 
that her industrial position after the war may be quite secure. 

I have referred at length to the history of the progress of education, , 
both general and tei'hnioal, in England, as it has a great lesson and 
an iuspiration for us. Our education to-day is in many respects nearly 
in as bad a condition as was England’s in 1869 ; and, in my opinion, 
the course which was then suggested by Mr. Mundella and Mr. Samuelson 
in the passages I have quoted above, is the exact course which should be 
adopted here. It was the misfortune of India that when our English 
fellow-subjects, who have taken ujjon themselves the responsibility for 
.the welfare of the people of India, were convinced of the need of universal 
-elemental'}’- education in England, they did not introduce it at the same 
time in India also. If this had been done, India would not have stood 
so far behind other nations as she does to-day. However the neglect of 
the past should be made up, as mtich as possible, by the adoption of 
prompt and effective measures now. The need for such measui'es has 
become greater by the great changes which have taken place during^!: le 
interval. The commercial war which has long been going on will bec*^ ^ ■ ' 
much keener after the war. India will be much more exposed to the c 
petition of nations which have built up their ind-astiies upon a v 
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spread and comprehensive system of technical education. In this- 
category eoine not only the nations of Europe and America., but also- 
Japan. As the Government of India deputed a special officer to Japan 
to obtain information for us, so that “ we may know exactly what her 
Government has done to aid her people in the notable advance wbich 
they have made,” I invite particular attention to the progress of educa- 
tion in that country. 

It is clearly established that the development of Japanese industries 
has been built upon " a system of technical education which included 
everything required to enable her to occupy her })roper place among 
the mannfactnring nations of the world.” If the industries of India 
are to develop, and Indians to have a fair chance in the competition 
to which they are exposed, it is essential that a system of education, 
at least as good as that of Japan should be introduced in India. I 
am at one with my colleagues in urging the fundamental necessity of 
providing primary education for the artisan and labouiing population. 
No system of industrial and techirical education can be reared except 
upon that basis. But the artisan and labouring population do not 
stand apart from the rest of the community ; and therefore if this sine 
qua non of industrial efficiency and economic progress is to be established, 
it is necessary that primary education should be made universal. I 
agree also in urging that drawing and manual training should be intro- 
duced into primary schools as soon as possible. In my opinion until 
primary education is made universal, if not compulsory, and until 
drawing made a compulsory subject in all primary schools, the founda- 
tion of a satisfactory system of industrial and technical education will, 
be wanting. Of course this will require time. But I think that that 
is exactly why an earnest endeavour should be made in this direction 
without any further avoidable delay. 

Sir Fredrick Nicholson says in his Note on Japan : — 

“ The leap at education which the whole nation has made under the compulsory 
system is shouTi by the fact that while the primary school system was only formulated 
in 1872, by 1873 the number at these schools had already reached 28 per cent., by 1883,. 
51, by 1893, 59, and in 1904, 93 per cent, of children of a school-going age.” 

This furnishes us with an estimate of the time that will be needed, 
and also an exhortation to move forward. It is upon this basis that 
industrial and technical education now rests in Japan. But the two 
kinds of instruction have grown together there, and so I think they 
should largely grow together here also. Towards this end, I should 
connect the measures of industrial and * technical education which my 
colleagues have proposed, a little further with the system which, 
already exists in the country. I would utilise the existing schools as- 
far as possible not only for imparting a progressive course of drawing, 
but also for offering an optional course in elementary physics and 
chemistry, and carpentry and smithy, I would suggest that the 
Directors of Public Instruction of each province may be asked, in con- 
sultation with the Directors of Industries, to recommend changes in 
the curricula qf the schools, primary, secondary and high, with a view 
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to make them practical, so tliafc they may form a part of the system of 
tecLnical education. ' . , 

I cannot close this portion of my note better than by adopting, with 
necessary modifications, the concluding remarks of Mr. Samuelsou on 
the subject of technical education ; — 

“ In <>onclu?ion I have to state my deep conviction that the people of India expect 
laid demand of their Government the design, organisation, and execution of sysiemaiio 
technical education, and there is urgent need for it to bestir itself, for other nations have 
already years’ start of us, and have produced several generations of educated voik- 
men. Even if v'e begin to-morrow the technical education of all the youths of twelve 
years of age who have received sound elementary education, it will take seven ye.-irs 
before these young men can commence the practical business of life, and then they will 
form but an insignificant minority in an uneducated mass. It wdll take fifteen years 
before those, children who have not yet begun to receive an elementary education shall 
have passer! from the age of 7 to 21 and repre.sent a completely trained generation ; and 
oven then they v/iil find less than half of their corarade.s educated. ' In the race of nations, 
therefore, we shall find it hard to o%'oi‘take the sixiy years we have lost. To-morrow, 
then, let us undertake with aU energy our neglected task ; the urgency is tw<.>fold, — a 
small ■proportion of our youth has received elementary, but no technical education : for 
that portion let us at once organise technical .schools in every small towm, technical college-i 
in eveny largo town, and a technical university in tlie metroi)oli5. The rest of the rising 
generation has received no education at all, and for them let us at once organise elemen- 
tary education, even if compulsory.” 

The Training o£ Mechanical Engineers. 

I fully agree with my colleagues as to the necessity of a full measure- 
of practical workshop training for artisans, foremen and mechanical 
engineers. But I have doubts whether the system they propose would 
give sufl&cient general liberal education to even would-be mechanica! 
engineers. I also apprehend that the schools attached to railway work- 
shops will not admit of. a sufficient number of Indians obtaining training 
in them. My colleagues also say that as the development of the country- 
proceeds the number of students will increase. I join with them, there- 
fore, in recommending that the existing engineering colleges should 
make provision for the higher technical instruction of mechanical and 
electrical engineers. I would only add that substantia] grants should 
be given to these colleges for this , development and the standard of 
education demanded o'f the mechanical engineers whom they are to 
educate, should not be inferior to that of a B. Sc. in Engineering of the 
University of London. This would be best secured by attaching these 
colleges to Universities, where this is not already the case. 

There are at present only two teaching Universities in India. I hope- 
that the Calcutta University will soon develop further teaching functions. 
In iny opinion every teaching University should be encouraged to provide 
instruction and training in naechanical and electrical engineering under 
its o-wn arrangements. The needed measure of workshop practice can 
be provided by arrangements -with railway and other workshops existing 
in or near the cities or towns where they exist ; and where this may not 
be feasible, they should be encouraged to establish sufficiently large 
workshops to be run on commercial lines as a part of their engineering 
departments. Under such an arrangement the students will be able to 
spend their mornings in the workshops and their afternoons at the 
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classes at the Ufiiversity. they will live in an atmosphere of onltiirej 
iO'id will cultivate higher aims and ideals than they are likely to, in schools 
aitached to railway workshops. As onr mechanical engineers are to 
pla,y a great part in the future development of the country, it seems 
to me Ihghly desirable that they should combine culture and character 
with expert knowledge and technical skill. And nothing is better calcula- 
ted to ensure this than that they should be brouglit up under the 
elevating influences of a University and should bear its hall-mark. 

I. would also recommend that provision for the training of electrical 
•engineers should be made simultaneously with that for ineohaniGal 
engineers, and should not be postponed to an indefinite futime date, 

1 think it will not be long before electrical manufactures will be started 
in India. The need for these is fully pointed out in the chapter on the 
industrial deficiencies of India. The use of electrical machinery is steadily 
growing, and will grow at a more rapid rate in the future ; and, if even 
for present requirements, we leave it to the managers of electrical under- 
takings to train their own men, we shall be driving an increasing number 
of Indian youths to go abroad to be trained as electrical engineers. 

Higher Technological Training. 

I agree with my colleagues that it is urgently necessary to prepare 
ior a higher technological training which will provide the means whereby 
the science students of the colleges affiliated to the Universities may 
learn to apply their knowledge to industrial uses, and that the simplest 
way of meeting this demand will be to expand the engineeriug colleges 
by the creation of new departments for the higher technical instruction 
csf mechanical and electrical engineers. But I doubt whether it will 
be best to add departments of general technological chemistry to these 
engineering colleges where they are not parts of a teaching University. 
^V^le^e they are not, I think that they should be developed into full 
colleges of engineering, by provision being made for teaching other 
branches of engineering in them, such as^railway engineering, and sanitary 
•engineering, for which no satisfactory provision exists here at present. 

As regards the teaching of general technological chemistry, I w'ould 
recommend that this should be developed at the teaching Universities 
and at first-rate colleges affiliated to Universities. Every one of these 
has a more or less well-equipped laboratory, and by special grants, such 
•as are given by the Board of Education to Universities and University 
Colleges in the United Kingdom, they should be helped to strengthen 
their stalls and to improve their laboratories for this purpose. We 
should thus give a practical value to the teaching of chemistry which 
is going on at present in our colleges. In view of the industrial expan- 
■sion which we expect, the demand for students trained in general techno- 
logical chemistry is likely to be very great. If provision is made for 
teaching it at the Universities or University Colleges, a much larger 
number of students is likely to be attracted to it than if it is made at 
engineering colleges. A sufficient number of scholarships and. fellow- 



ships should be provided at every one, of these institiitioiis to atcracr 
encourage bright students to devote themselves to the subject. 

Imperial Sagmeerlng Colleges or an Mperial Polyteclmic Institute. 

My colleagues think that it will be necessary iiitimately, if not i;i 
the immediate future, to j>rovide India with educational institutions oi 
a more advanced character. They think that, for some lime to come, 
the demand for this higher training can best ]je met l)y the provision ot 
sclmlarships to enable students to proceed abroad ; but that as soon as- 
our foregoing recommendations have had tune to develop their full effect, 
it would be advisable to proceed further and establish at least two imperial 
colleges of the very highest grade, one of which should cover everr 
branch of engineering, while the other should be devoted mainly to 
metallurgy and mineral technology, the developments i)f whicli are 
certain to be on a very extensive scale. They say that this ideal should 
always be kept in sight as the goal. 

I agree with my colleagues that in the immediate future the 
demand for the higher training here contemplated can only be 
met by the provision of scholarships to enable students to proceed 
abroad. I go further. I think that even when we ha\'e established 
our proposed higher colleges, we shall have to seud our best scholars 
abroad to improve and perfect their knowledge. With all the provision 
for higher education which Japan has made in her ovm country, she 
has continued to send a large number of her students abroad. The 
Japanese Year Book for 1917 shows that there were 2,213 njugahiisei 
or foreign-going students, staying' abroad in 19 IS — ^the bulk of them in 
the United States of America. The number of students of both sexes 
which Japan has sent to Europe and America since the opening of the 
country to foreign intercourse must reach enormous figures, says the 
same Year Book, especially w^hen students w’ho liave gone abroad at 
their owm expense are included. The demand for expert knowledge 
and technical skill will be so great in India, if w'e are to achieve in any 
measure the progress we desire, that it is desirable that the provision for 
scholarships should be greatly increased, and students should be largely 
selected as is done in Japan, from among those who have done teaching 
work for some years after completing their academic courses. 

But after all that may be done in this dhection, the large needs or 
the education of the youth of a country vdiich is ecpial to the whole 
of Europe minus Eussia, cannot be met in this manner. Those needs, 
and the vast possibilities of development which lie before us, demand 
that at least one first-class Imperial Technological or Polytechnic Insti- 
tute should be established in India without any further delay. Indian 
public opinion has long and earnestly pleaded for the establishment 
of such an institute in the country, as witness the resolutions of the Indian 
National Congress and the Indian Industrial Conference, and of various 
Provincial Congresses and Conferences. Here again Japan furnishes us 
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Jill example, japan recogmseei tne need and value of a similar institu- 
tion v'lien slie started on her present career. 

“ When lAvaliura’s embassy was in London in 1872, the attention of Mr. (now Marqint!) 
Ilo Avas drawn to the adA'isability of starting an engineering college in Tokyo to train 
men for the railways, telegraphs, and industries AJidiich Avere to be started" in Japan, 
and he procured, tlirough a'Glasgow Professor, the services of Mr. Henry Dyer to orgar.- 
ise this college, eventiaaily merged in the University of Tokyo.” (The EdncaVional 
&idem of Japan by W. PI. Sharp, 1906, page 206.) 

Since then Marquis Ito has repeatedly spoken of the establishment 
•of this College, as one of the most important factors in the development 
of Japan, since from it have come the majority of engineers \Yiio are noiv 
Ivor king the resources and industries of that country. {Japan hj the 
Japanese, page 65.). Mr. Dyer was assisted by a number of foreigners 
to whom Japanese were added as soon as possible. The course, then 
extended over six years, the last two years being spent wlioilv on 
practice. The college being under the Public Works Department, the 
students had the run of all the engineering establishments and works 
under its control ; and graduates who were sent abroad for further 
work invariably distinguished themselves. 

I earnestly hope that mth the distressful record, to which our Eeport 
bears udtiiess, of all the loss and suffering which India has undergone 
•owing to the want of suJGS,eient and satisfactory provision for technical 
and technological instruction in this country, the Government udll be 
pleased not to delay any further the institution of an Imperial Polytechnic 
Institute in India. This is absolutely demanded in the interests of the 
•country and the large recommendations which we make for industriai 
•development. 

My colleagues have recommended that there should be at least two 
imperial colleges established, one to cover every branch of engineering, 
and the other to be devoted mainly to metallurgy and mineral technology. 
I think both these departments should be combined in one polytechnic 
institute, and that all important branches of chemistry should be provided 
■for in the th.u:d department. My colleagues have not recommended an 
imperial college of chemistry, evidently because they have recommended 
the institution of a separate service for chemistry. Even assuming 
that a separate service is to be constituted for chemistry, it cannot be 
accommodated better, for its headquarters, than as a department of 
ths Central Imperial Polytechnic Institute of India. 

Under the heading of Miscellaneous Educational Proposals my 
■colleagues refer to the question of providing for training in navigation and 
marine engineering. I hope this will be done at an early date. I do not 
share the doubts of iny colleagues that the industry of ship-building is 
not likely to be materialised for some time in India. I hope that, con- 
sidering the huge volume of import and export trade of India and con- 
sidering also the indigenous resources for ship-building, with those that 
exist in the country at present and those that are likely to be developed 
in the near fnture, ship-bnilding should be specially encouraged by the 
■'Government, even if it should be necessary for some time to import 
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,a school should be started in India at an early date to tcain people in 
navigation and marine engineering. 

Commercial Education. 

Among other proposals my colleagues have drawn attention to the 
importance of commercial education. While appreciating the good work 
of the Sydenham College of Commerce, they say : — 

“ There is a strongly expressed desire for similar colleges in other parts of India, and 
v/e chink that the other Indian Universities might w,ell consider the possibility of satis- 
fying this demaiid. Industry and commerce are bound to go on expanding witli rapidity, 
and they will bo glad to pay a higher price for more efficient employes.” 

I entirely agree with this opinion. But I think that in view of the 
great and growing importance of commercial education, the Govern- 
ment should invite the Universities to establish Commercial Colleges and 
should help them to do so by substantial grants. I would reproduce 
here what I wrote in 1911 on this subject ; — 

“ The importance of commercial education, that is, a special training for the young 
men. who intend to devote themselves to commercial pursuits — as a factor in national 
and international progress — is now fully recognised in the ad^^aneed countries of the 
West. Those nations of the West which are foremost in tho commerce of the world 
have devoted the greatest attention to commercial education. Germany was the first 
to recogni.se the nece.ssity and usefulness of this kind of educatioii. America followed 
;3uit ; so did Japan ; and during the last fifteen years .England has fully made up its 
deficiency in institutions for commercial education. The Universities of Birmingham 
.and Manchester have special Faculties of Comtuerce with the diploma of Bachelor of 
■Commerce, So has the University of Leeds. Professor Lees-Smith who came to India 
two years ago at the- invitation of the Government of Bombay, in. addressing the Indian 
Industrial Conference at Madras said : — ‘ The leaders of commerce and business need 
to be scientifically trained just as a doctor or a barrister or professional man is 
„ , . Modern experience shows us that business requires administrative cajjacity 

of the very highest type. It needs not merely technical knowledge, but it needs 
the power of dealing with new situations, of going forward at the right moment 
.and of controlliiig labour. These are just the qualities which Universiti('s have always 
■claimed as being their special business to foster ; and we therefore say that if you are 
going to fulfil any of the hopes which were held out yesterday by your President, if you 
are going to take into your own hands the control of the commerce of tiris nation, then 
you must produce wide-minded, enterprising men of initiative, men who a.re likely 
to be produced by the University Faculties of Commerce. The University Faculty of 
Commerce is intended, of course, to train the judgment and to mould the minds of men. 
St is claimed that although it must give primarily a liberal education, it is possible to 
give that education which has a direct practical bearing on business . . . That 

kind of man (a man so trained) has immense possibilities in tho world of commerce ; 
he, is the kind of man on whom you mixst depend to lead you in the industrial march in 
she future.’ ” 

When it is remembered that the export and the import trade of India 
totals up more than 300 millions every year, it can easily be imagined 
what an amount of employment can be found for onr young men in the 
various branches of commerce, in and out of the country, if satisfactory 
arrangements can be made to impart to them the necessary business 
education and training. Here also the experience and practice of Japan 
afford us guidance and advice. Higher commercial education has made 
great progress hi J apan during the last twenty years. Before tlie end 
of the last century the candidates who sought advanced commercial 
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education at tlie Tokyo Higher Commercial ScUooi exceeaeci a -cuousauu 
a year, though the school could accommodate a much smaller number 
then. Since 1901 Higher Commercial Schools have been established at 
Osaka, Kobe, Nagasaki and Yamagnchi, and at the Waseda University. 
In l^aiiks and other firms, graduates of commercial schools have been 
employed to an increasing extent every year. ' Formerly it was held 
that no advanced education was needed for a merchant ! But to-day 
stern reality shows that the management of any large-scale enterprise 
must he undertaken only by , the highly educated.’ Experience in 
Japan has shown that though in the earlier years, the talented youth 
of the country sought places in o£6.cial circles, as commerce and industry 
began to grow even those who had made a special study of politics and 
law, not infrequently chose to enter the commercial world ; and I believe 
that in view of the industrial development which om recommendations 
foreshadow, if a College of Commerce is established in every major 
province of India, a mimher of onr young lawyers, who find the bar 
overcrowded, will be glad to take advantage of such education and become 
efficient means of promoting the gro^vth of industry and commerce in the 
country. 

Land Acauisition in relation to Industries. 

Section 39 of the Land Acquisition Act lays down that the provi- 
sions of sections 6 to 37 (both inclusive) shall not be put in force in order 
to acquire land for any company, unless with the previous consent of 
the Local Government, and section 40 of the Act says that such con- 
sent shall not be given unless the Local Government be satisfied, by 
an inquiry held as hereinafter provided, — (a) that such acquisition is 
needed for the construction of some work, and (6) that such work is 
likely to prove useful to the public.” There is no appeal against an 
order of the Local Government giving its consent to the acquisition of 
any land on the ground that it is likely to prove useful to the public, 
and complaint has been made that the power given by the Act to the 
Local Government has been misused. I know of one instance where 
this power was used two or three years ago to acquire land to enable 
the Young Men’s Christian Association to establish a club and recrea- 
tion ground. The protests of the unfortunate house-owners who were 
dispossessed were unheeded. It cannot be disputed therefore that the 
section as it stands has been differently interpreted. A remedy may 
be provided against its being further misinterpreted by having the 
expression “ is likely to be useful to the public ” qualified by an amend- 
ing Act. But however that may be, I do not share the doubt whether 
that Act can he fairly used by a Local Government on behalf of an 
industrial company. I think it cannot be. 

Nor can I join my colleagues in making the recommendation that 
the Local Government may acquire land compulsorily from private 
owners on behalf of an industrial concern, even in the circumstances 
and under the conditions specified by them. The Indian Act is framed 
on the analogy of the English Acts on the subject of the compulsory 
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acquisition of land for public purposes. If tlie expression “ likely to 
be useful to the public ” is interpreted in the manner in which it would 
be interpreted under the English Acts, there will be little room left for 
doubt as to its meaning. Describing the scope of the Lands Clauses 
Acts, the Encyclopjedia of the Laws of England (Vol. 8, pages 3-0), 
says : — 

“ 'Thd provisions as to the incorporation of the Lands Clauses Acts ap|)]y to all 
-llcts aiiMiorisine the piiiehase of lands whether f<encral or local. Smcli Acts full into 

three classes : — 

1. Aci-piisit.ion of lands for purpo.ses of national defence or general Coverurnent. 

2. Acipusitioii of lands for piihlie purpo-ses of a local or municipal character. 

.‘5, Ac(piisition of laiich-: ’by corporations oi- individuals for eoiniucrcial purposes 
of public utility. 

Dealing tv.’th 3, i.e., (/omnierciai purposes of public utility, if say.s 

“ Under thi.s head fall the bulk of the special, local, and personal acts which 
incorporate the Lands ('lauses Acts. They fall into the following main classes : — 

1. Cemeteries. 

2. Electric lightingi eftected by provisional order.s eontirmed by statute, 

3. Gasworks. 

4. Harbours. 

5. Markeb, and Fairs. 

0. Waterworks. 

7. Railways ami ligld. d,aihvaya. 

8. Tramways. 

In all caRe.s, e.xoept that of oi'diuary railways, these undertakings can, under general 
Act.s, lie entrusted to inunici}>al bodies.” 

A glance at the list given above is sufficient to show that every one 
of the commercial objects for which land may he required is an object 
of public utility, i.e., one to the benefit of which every member of the 
public has an equal right with every other member, by complying with 
the rules which may be prescribed therefor. The test of it is clearly 
indicated in the last sentence which says that “in all cases, except 
that of ordinary railways, these undertakings can, under general Acts, 
be entrusted to municipal bodies.” The justification for depriving a 
man of his property against his will, may he found in the fact that it is 
being done not for the benefit of any individual or group of individuals, 
but for the benefit of the public of which he also is a member, and that 
lie will be entitled to share the benefit of the undertaking as much as 
any other person. Where an undertaking is not “ likely to be useful 
to the public,” in the sense indicated above, the provisions of the Act, 
(-r the power of the Government, cannot in my opinion be rightly used 
to compulsorily acquire land for it. In my opinion, when an industrial 
concern, the members of which have the right to shut out every one 
outside their body from participation in the benefit of their business, 
desires to acquire land, it must do so by exchange, negotiation or moral 
suasion . 

Industrial Finance. 

Wo were asked to report in what manner Government could usefully 
give encouragement to industrial development by direct or indirect 
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financial assistance to industrial enterprises. We are all agreed that 
the lack of financial facilities, is at, present one of the most serious 
difficulties in the way of the extension of such industries, and that it is 
necessary that much greater banking facilities should be provided than 
exist a,t present. We have come to the unanimous conclusion that 
along .with the other measures of assistance which we have to recom- 
mend, the establishment of industrial banks, working on approved 
lines, would be a potent means of removing these difilculties and of 
affording help to industrialists, and that such difficulties are of .siifiicieni; 
national importance to jnstify Government assistance. The recent. 
esta.blishment of the Ta.ta Industrial Bank is a matter of sincere 
satisfaction. But there is need for more institutions of the .same 
class. And it is because we had not sufficient material before ns to 
enable us to formulate a definite scheme for industrial banks, that we 
have recommended that an expert committee should be appointed at 
the earliest possible date 

fco consktfji’ whafc additional banking faeilitio.s are necessary I'or tlie initial and for 
the current fniancc of industries ; what form, of Goveniraent assistance and control will 
be required to ensure their extension on sound linos as widely as possible throughout 
the country ; and whether they should bo of provincial or of imperial scope, or whether 
both these forms might not be corabiaod in a group of institutions working together.” 

As the adequate extension of industrial banks will be a matter of 
time we have recommended a scheme to meet the need experienced 
by middle- class industrialists for current finance. I do not quite like 
the scheme, as it involves too much of spoon-feeding. But as it is 
professedly a temporary arrangement, I raise no objection to it. I 
only hope that its acceptance will not in any way delay the adoption 
of a scheme of regular industrial banks, and that it will be unnecessary 
to continue this temporary scheme very long. 

If inaustrial development is to take place on anything like the large 
scale which our Eeport contemplates, nothing is more important than 
that regular hanking facilities should be multiplied manifold, and that 
as early as may be practicable. To clear the ground for this it is neces- 
sary to remove some misconceptions. Since the failures of certain 
Indian banks in 1913 and 1914, an opinion has grown up in certain cir- 
cles that Indians lack the capacity to manage j oint-stook banks. When 
those failures occurred certain foreign papers held these swadesM banks 
up to ridicule. That there were mistakes both of policy and of manage- 
ment in the case of some of these banks is indisputable. But these 
mistakes should not be exaggerated, and, they should not be made the 
basis of an indiscriminating condemnation of Indian capacity for joint- 
stoek banking and for extolling the capacity of Europeans for such 
business. A certain number of failures has been a common feature in 
the history of joint-stock banking, in England and America as well. 
Englishmen regard the Bank of England, and with pardonable pride, 
as the greatest financial institution in the world ; and yet even that 
institution— the safest bank in the whole of the United Kingdom — has 
had its share of vicissitudes. ‘'‘,Erom. 1819 to 1870, the Bank of 
England came to the verge. of bankruptcy every ten years” {History of 



the Bank of Bwfiand by Dr, Andreades, page dO-J), wliile the list of 
Banks that failed in England is of enorniotis length. To mention 
only a few. during the years 1791 to 1818 about a thousand banks 
suspended operations in England. In the financial depression oJ: 
1839, 39 banks went out of existence, out of which 17 had never 
paid any dividend. In the year 1862 the Limited Liability Law was 
passed, and within the space of three years 300 companies were formed 
with a nominal capital of 504 million pounds, of which 270 failed 
shortly aftervvards. This was followed by a financial crisis in which a 
large number of banks failed, and the greatest of them, Overend Ourney, 
wilh. liabilities of £18,727,917 closed its doors on the morning of what 
is known in the history of banking in England, as the Black Friday, 
Other hanks failed also. The estimated liability of the various failures 
ainounted to 50 millions and the losses were also very great. In 1890 
the great firm of Baring Brothers, which had helped the Bank of 
England out ol: its difficulties in 1839, failed. Have these numerous 
failures led to any general condemnation of Englishmen as being unfit 
to manage joint-stock banks ? Wh)?- then should the failures of a few 

banks started by Indians lead to any such general inference being 
drawn against them ? 

Let us now turn to the history of banking in India. The first joint- 
stock bank was started in 1770 by Messrs. Alexander and Co. It was 
called the Hindustan Bank. It issued notes. These notes, though not 
recognised by the Government, obtained a local circulation which occa- 
sionally reached 40 or 50 lakhs. They were received for many years 
at all the public offices in Calcutta, scarcely excepting the treasury 
itself. This bank failed in 1832. In 1806 was established the Bank 
of Bengal, but it received its charted of incorporation in 1809. The 
East India Company contributed one-fifth of the capital and appoint- 
ed three of the Directors. Since 1809, and more particularly from 
1813, when the Act was passed which removed certain restrictions from 
Europeans settling im India,' banking received a stimulus and several 
banks were established. Between 1829 and 1833 most of these agency 
houses failed. In 1838 a joint-stock bank named the Union Bank was 
started. It was intended to afiord in the money market that facility 
which the Bank of Bengal owing to its charter could not afford. The 
bank failed in January 1848, altbough long before that it was known 
to be “ in a hopelessly insolvent state.” “ The dividends it declared 
ajid of which it made so great a parade were taken not from the capital, 
for that had gone long before, but from the deposits that people were 
still confiding enough to make.” “ The bank had indiscriminately 
invested in indigo and the Directors freely helped themselves to the 
bank money.” One English firm were debtors to the bank of 24 lakhs 
of rupees, one-fourth of the whole capital of the bank, and another 
firm had taken cash credits to the amount of 16 lakhs of rupees. There 
were scandals connected with the failure of the first Benares Bank in 
1 S49. The Bank of Bengal itself violated its charter in the crisis of 1829- 
32. The first Bank of Bombay was established in 1840, the Bank of 



Madras in 1843, These banks were established under conditions similar 
to those of tlie Bank of Bengal, with the East India Company as a 
share-holder of one-fifth of the capital. In 1868 the Bank of Bombay 
failed. A Commission was appointed to enquire into the causes of the 
failure. The Report of the Commission, which was published in 1869, 
ascribed the failure to the following causes : — 

“ (fv) The Charter Act ‘ which removed many restrictions contained in tlie former 
Act and })oimittcd the Bank to transact imsinesb of an unsafe elia racier 

“ {{») ‘ 'i'iie abuse of the. ])owers ’ given by the Act ‘ by weak and un])rincipicil .si'c-re- 

“ (c) The negligence and incapacity of the Directors ; 

“((£) Tlie very exceptional nature of the times,” 

Sir C. Jackson (President of the Commission) summed up his views 
on this point in the dictum that — 

“ The great lesson the failure taught was that bank.s should not lend money on pro- 
missory notes in a single name or on joint promissory notes, when all the parties were 
borrowers and not any of them sureties for othens.” — (An Acmv/ii, of the Pre.’^iih/tep 
Banks, page :H.) , ' 

I draw attention to this witli special reference to the statement 
contained in paragraph 284 of our Report that “ we have received 
evidence in favour of a relaxation of the restrictions of the Presidency 
Banks Act, which prevent loans from being for longer than six months, 
and require the security of two names.’’ 

Another bank of the same name with similar rights, but this time 
without the contribution of the Government was started in the same year 
in Bombay. It worked well till 1874, in which year appeared a famine 
in Bengal. The Government balance at the Bank was one crore, and 
it was intended that 30 lakhs might be drawn to purchase rice from 
Burma for the purposes of relief in Bengal. The Bank was unable to 
pay the money. It did not close its doors only because the money was 
due to the Government. This incident gave rise to the Reserve Treasury 
system, which dates from 1876. In this year •was also passed the Presi- 
dency Banks Act •which imposed important limitations on the Banks. 

Of the seven European banks that existed in India in 1863, all but 
one have failed. That one is the Allahabad Bank. About 1875 five 
new banks were established. Of these only one, viz., the Alliance 
Bank of Simla, Limited, tl\e Punjab Banking Co. having been 
amalgamated with it, survive. Amongst these that failed was the 
Himalaya Bank, Limited, which stopped payment in 1891. Besides 
these joint-, stock banks, the big banking firm of Sir George Arbuthnot 
failed in 3907. Q'he Bank of Burma was established in 1904. It failed 
in 1911. When it failed it had a w>-orking capital of a crore and 19 
lakhs. It was found that one-third of the working capital had been 
advanced to a firm in which the Directors’' were interested. Last of 
all came the failure of the Bank of Upper India. Indians were not 
responsible for the management of any of these banks. Th.ey were 
all managed by Europeans., 

The history of the Indian banks for which Indians were responsible 
is neither so long nor so eventful. , It goes back only to the year 1881, 


in wiiir.ii 3 '<?ar the- Oudii Uoniniercial Bank was .fouiid<Hl. i’.t wa.s f{)}iow<?cl 
by some other small banks. The Punjab National Bank was established 
in 1894. Both these baiili's have earned, on their business -without 
interniptioii. The People’s Bank of India was founded in 1901 . When, 
it closed its doors in 1913, it had nearly a hundred branches in various 
places, mostly in Upper India. The other ill-fated institution, the 
Amritsar Bank, was started in 1904. It failed in 1913. With the 
3 "ear 1905— -the year of the partition of Bengal — ^begum an era of new 
sivadeslii indigenous activities in India and from 1908 there began to be 
established banks large and small all over the count.ry. These totalled 
-176 in 1910. The most important of these Avere the Bank of India and 
the Indian Specie Bank, started in 1906, the Bengal National Bank and 
the Indian Bank of Madras in 1907, the Bombay Merchant Bank and 
the (Credit Bank of India in 1909, the KatliiaAvar and Alinredabad Bank- 
ing Corporation in 1910, and the Central Bank of India in 1911. Of 
the eleven important banks started since 1901, six collapsed during 
1913-14. But taking large banks and .small, in all aboiit two dozen 
.Indian banks failed. Though the failure of even one bank is a matter 
for regret, two dozens out of 476 cannot be said to be a very large number. 

There is no doubt that in some of the banks that failed there was a 
fraudulent manipulation of a.ccounts, and that in others large sums 
of money were advanced to enterprises in which some of the directors 
were interested. There were also mistalces of policy, as for instance, 
in the financing of long-term business with short-term deposits, and the 
.siidcing of far too great a proportion of these funds in a .single industry. 
But that the failures were due more to the, sc causes than to dishonesty 
and fraud is attested by the fact that the number of criminal prosecu- 
tions in connection Avitli these failures has been conspicuously small. 

Regarding the failures in the Punjab, Pandit Balak Ram Pandya, 
Auditor of Accounts, Lahore, said in his written evid<ujce submitted to 
us : — 

“ Indeed, when we coui[kii.'g the mjoiit bank and iiiduatrial failuies iti (.he L^unjab 
with similar incidents in other countries, we are astonished at tho conijiarativoly smaH 
proportion of cases in which, the failure.^ in onr case wore duo to dislioiiesiiy or sellishiiORs. 
The price wo have paid for our iuexperionce i.s undoubtedly heavy, .bu(, it is by no 
means heavier than what other countries have paid before n.s. if we }ia \'c only leu rut the 
lesson which the disasters of the last four years so improssh'-cly teach, (-here is surely 
no room for despondency:” 

In pursuance of a recommendation contained in the preliminary note 
on the scope of enquiry by the Indian Industrial Commission, a Com- 
mittee was appointed by the Pmijab Provincial Industries Goiuinittee 
to examine and report upon the causes of the recent failures in financial 
a.nd iiidu.sti'ial enterprises in the Punjab. Their report throws muc.h 
valuable light upon the subject. The Committee said : — 

All the evidence produced before us insisted on the want of business knowledge 
and experience in company pi'omoters, managers, and staff as a 25rimary cause of failure. 
There were few competent managers, whether of banks or of indinstrial con(;orn.s. tion- 
aequeutly egregious blunders were made, and sojue of tho so-called dislionoBf.y soonis to 
us very like iguorauce ; much of it was due to anxiety to cloak losses.” 
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After describitig tlie defect's and mistakes of the banks, tke (Joiii- 
inittee said ; 

Le-sti, howuvcT, it aliuuld bo imugiuod tliat the state of swadtahi baokiiig and 
industry was altogetlior rotten, we must hasten to point out two relieving features : 
{a) hi the first place the survival of the Punjab National Bank showed that a purely 
indiaii directorate and staff wore capiable of steering a bank tln-ougli ciroumstauees as 
trying as ever any financial institution had to face ; (b) and again the fact that several 
banks, as the following statement shows, have paid in full, and others arc likely to pay, 
ia evicieneo thiit by no means all of the banks were inherently unsound.” 

( I omit the statement because I understand that much more has 
been paid up since June 1917, when the Committee made tlicir report.) 

The Committee summed up the result of their investigation a,s 
follows : • 

•' Thus, speaking generally, our feeling i.s that the collapse can bo referred to two 
fundamental causes:— 

(/) The iucspcriencc, and the defects of the machinery, inevitable to the starting of 
every, iiew vonturo ; 

(u) The lack of palliation or remedial action such as C4uvcrumeut itself, or yuasi- 
Clovernment agencies, i.c., a iState-supi)orted Provincial Bank, might suiiply.” 

Indians need Government Support and Education in Banking. 

This brief review would, I hope, nuiko it clear that tiier(i is little 
- ground for any general disparagement of Indians in the matter of joints 
stock banking. It shows that if Indians receive («) the same sympathy 
and support from the Govfirnmcn.t which Europeans have received 
through the Presidency Banks, and [h] if they also receive the necessary 
measure of education in modern banking, Indians will give as good an 
account of themselves in this bra ifli of important national activity as 
any other people have given. As regards the lirst, I would strongly 
recommend thiit the question of a Central State Bank, having branches 
in every Province, should be taken up at an early date. The Presidenc}?' 
Banks have rendered inestimable service to Europetins in carrying on 
trade and commerce with India. Tliey cannot under their existing 
charter help industries. There has also been a complaint thfit even in 
matters of such loans as they can advance, and do advance to Europeans, 
these banks do not easily accommodiite Bidians. iJiis complaijit found 
strong expression at Lahore. The Official Committee of Lfiliori'. to which 
reference has been, made before, said in their report : — 

“ -During the crisis there was no co-operatic»u botweeii the ludiaii banks thomseh e.", 
or between them and the Euglisli banks, or between them atid the old-fashioned Indian 
banks. Wc attach peculiar siguitieance to the statements made by witnesses as to the 
position of the Banlt of .Bengal. While the fact that the Puujalj National Bank has been 
received on the clearing list — only, however, after surviving tlie crisis — 3h.o^\'s that at 
present good relations do exist and that there is fiitiiro possibility of better, yet the 
absence of a provincial bank probably meant the dowmfall of sound banks •vvliioh might 
have been saved. _ The Bank of Bengal is too big, not local in its sympathy, ignorant of 
provincial conditions, aiid not susceptible to tlie influence of the Provincial Govern- 
inent. The Lahore Branch was willing to help and made rocommendations to Calcutta, 
Init tlicsc vrerc rejected witli curtness, and not even on the dei)osit of Government paper 
would the Bank of Bengal consent to advance money to the Punjab Natiomd iJank.” 

When the Governmeut withdrew the right of issuing fiobes from the. 
Presidency Bank,s in 1890, they agreed to help them l 3 y allowing the use 



of piibiio balances, in a Finance jDepartment ineinorandiun ul 20tlj 
December 1800 to tlie Bank of Bengal (quoted by Mr. Brmiyate at page 
81 of liis Account of tlie Presidency Banlcs”) tke extent to wliicli the 
Governnient admitted the obligation to compensate the Banks for the 
withdra-vval of the right of issue was indicated as below : — 

“ The Bank (of Bengal) cannot be admitted to have any claim as of right Lo compen- 
Eation, but they are certainly in a position deserving of much consideration and ono in 
which they ma.y equitably look for ail reasonable support on the part of Government.” 

Government agreed to compensate them by giving thejii their cash 
balances without interest, to the extent of 70 laldis to the Bank of Bengal 
and 50 lakhs to the Banks of Bombay and Madras. In jnuctice the 
Banks ha.ve been allowed to enjoy the use of much larger balances during 
the decades that have since jiassed. But as Mr. Brunyate points out 
in his book at page 99 : — - 

“ Long before 187G the Secretary of Stale had come to the conclusion that the Banks 
had been sufficiently compensated for the loss of their note issue.” 

It is high time therefore that the Government should cease to place 
public balances with the Presidency Banks and that these balances 
should be kept in a State Bank, the benefits of which would be available 
to a larger public. 

The proposal for a single “ Bank of India ” to take the place filled by 
the three Presidency Banks was before the Government between 1860 
and 1876. But no decision was a-rrived at on the subject. The ques- 
tion was taken, up by the Royal Commission on Indian Finance and 
OuiTency, They expressed no final oxunion upon it, but recommended 
that it should be taken iq) at an early date. They said in paragraph 
222 of their Report 

“ We regard the question, whatever decision may ultimately be arrived at upon itj 
as one of great importance to India, which deserves the careful and early consideration 
of the Secretary of Stale and the Government of India. We think, therefore, that they 
would do well to hold an inquiry into it without delay, and to appoint for this purpose 
a small expert body, representative both of official and non-official expcrieiroe, with direc- 
bious to study the whole question in India in consultation with the persons and bodies 
primarily iutcrostod, such as the Fresideuey Banks, and either to pfonounco definitely 
against the desirability of tho establishment of a State or Central Bank in India at the 
present time or to submit to tho authoritie.s a concrete scheme for the establishment of 
such a bank, fully w'o.i'ked out in all its details and callable of immediate application.” 

Thitf recoiimicudatiou was made iu 191I-. The consideratiou of it 
was postponed because of the war. I can only express the earnest hope 
that it will 1)0 taken up as early as may be practicable. The interest of 
the country demands the early creation of an institution which will at 
once be the central reservoir to which all public balances should belong 
and the central fountain wliicdi will feed all fruitful national activities 
throughout tho country. ' v - 

Not the least important advantage of the establisiiiiient of a State 
Bank will bo that adequate facilities will be provided for training 
Indians in banking work. The need for such training is obvious. Iu 
paragraph 282 of the Report m.y colleagues say - 

” But there id in India tU preaent a lack of trained bank employes, owing to tho absence 
• in the past of faciiitios for commercial education and of any regular syi?totn of training 



Indians in lianking work, wliiie the country folk do not yet realise the advantages to 
themselves of organised banking. I’or these reasons, the extension of banking in the 
mofusail has been slow. Whore, as in the case of the Punjab, too rapiii progress was 
made, it was attended with grave risks and followed by disaster. ’Jiliere was misnianago- 
niont at the headquarters of the banks, and many of the branches did little but receive 
■■'deposits.” .'■■■ 

TKe opinion of tlie Lahore. Conmiittee, whicli I liave quoted ahovo, 
also emphasised the need Of promoting a leiiowlcdge of banking biisine.ss. 
Here again I would draw attention to the marvellous development of 
banking in Japan. At the time of the Restoration in 1868 “ignorance 
eoncerniiig the methods of foreign finance, or of banking, or of joint- 
stock companies was universal, although Japan was not entirely without 
some financial machinery.” “ National Finance and economy were 
both in a perilous condition.” “ The Jaijanesc had not been accustomed 
either to the combination of capital or tlic formation of corporationsh 
They had undertaken every enterprise individually , and the financial 
businesses which then existed were not in a prosperous condition.” 
“ As early as 1870, Mr. Hirobimii Ito (afterwards Prince Ito), of the 
Finance Department, memorialized the Government that the proper 
management of finance and economy was the foundation upon whch 
the State affairs must be conducted, and that unless sound institutions 
were established for this purpose no good administrative results could 
he attained.” At his suggestion he was sent in the same year to America 
to study financial institutions and their working. And as the result 
of his observations he submitted to the Government the following three 
propositions:’-'- • 

“ Mrst, the standard of currency should be gold ; secondly, bonds should 'bo Issued 
for the conversion of the notes ; thirdly, companie.s should be established for the purpose 
of issuing paper money.” 

After much discussion of fcliese and certain aU.ci’uative proposals, 
regulations were drafted i?i 1871. and j)iv)iuulgated with, the sanction (>1; 
the sovereign for organising NatioTial Banks. The first jSati<.),ua] Bttuk 
was established at Tokyo in 1873, and began business in less than ten 
months. It is not necessary for me to trace the histoi:}' of banking in 
Japan further thau to say that there are now five kinds of banks in. 
Japan, view'ed in relation to the line of husiuess resjjectively followed, 
vi.t., (ft) Home trade, (6) Foreign commerce, («) Tudustry, {d) Agriculture 
and (e) Colonisation ; and that in 1913 the total .number of these 
banks was 2,152, of which 2,100 represented ordinary and savings 
banks at the end of the first half-year, and 52 in number of special 
hanks at the end of the _year. The paid-up cajiital of tliese banks 
amounted in 1913 to 436,188,271 yen, the reserve fund to 1.39,109,917 
yen, the total deposits to 10,811,884,300 yen. 

In “ Fifty Years of New Japan ” (by Count Okume,, Volume [, jiage 
532) Baron Shibiisawa, the Presideiit of the l^’irst National Bank, coji- 
cludes his chapter on the development of banking in Japan as follows 

" Before concluding this essay the writer cannot refrain from oxitressing lha jjrofonnd 
satisfaction at the fact that the small .spring of banking business, whioli liad been so 
insignificant at the time of the Restoration, has, by a gj-adual j)ro(‘ess of ae ti tion, beeomo 
a broad, navigable river, as it is now, and his eouvictioa that this is tho result of having 
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followed the esan^plo of Euroiioaii and American nations, to wiiich <.ho japaneae are 
much indebted. Again tlie Japanese are very grateful for tho v<aliiabIo services of !Mr. 
Alexander Allan Shand, now a Director of tho Paris Bank, London, wlio came to Jajian 
at the invitation of the Issue l^eparfement in 1872, acted as Adviser in banking to that 
Department, wrote valuable books on banking, instructed young Japanese in that lino 
and thus paved the way for the dcv'-elopment of banking business in the country.” 

India was far ahead of Japan in 1872. She stands far beWiul Japan 
to-day. No don])t banking in India, to-day i.^ far in advance of wiiat it 
was in Japan in 1872. But if it is to develope as it should, I would recom- 
mend that the Government of India should do even now what the Gov- 
erimiejit of Ja,pan did long ago, viz., take definite .step.s to impart the 
best iustrnotions to young Indians in banking through the best teachers 
it cait appoint. Even if a ^Statc Bank should be slow' in coming, the 
Bresidenoy Bank,s and other banks wdiich receive help from Govern- 
ment, should be asked to take in a few Indians— preferably graduates 
of a (College of C'ommerce — as aj^prentices for higher training in banking. 

Provincial Departments of Industries. 

I agree with my colleagues in recommending the creation or develop- 
ment of provincial Departments of Industries, subject to the reservations 
noted below ; — 

(1) Report, paragraph 306 (c ). — 1 think that the control of technical 
and industrial education should not be placed under this department 
but either under the Department of Education or under a committee 
jointly appointed by the Dej^artmeuts of Education and Industries. 
In my opinion this arrangement will secure that both the theoretical 
and practical sides of technical and iiidustrial education 'will receive 
sufficient attention. 

The proposed multifarious other duties of tho Director of Industries 
will leave him little time to direct th.<j wmrk of education. It is contem- 
plated {paragraph 331 of the B,6poi‘t) that the. Deputy Director should 
inspect m.stitiitions for technical education. It will not make for offici- 
enc}’- if the Director is made I’espoiLsibie for dutie.s which he will evidently 
not be able to perform. 

2, Report, paragraph 307 . — J think that agi'icultura] ongiiieoi‘in,g 
should be under tlie control of the Director of Agidculturc. Agricultural 
engineering will not he confined to putting in power plant for agricul- 
tural work.” It will include quest iom relating to drainage and irriga- 
tion also. I’hese questions are of far greater importance than the mecha- 
nical putting in of power plant, which can be carried out by the engineering 
stalT witli 110 less efficiency if the staff be under the control of the Direc- 
ifu: of Agriculture than if it be under that of the Director of Industries. 

3. 'Report., paragraph 312 . — I do not think that the Director of 
Industries should be the Secretary to Government for comiuercial and 
industrial subject.s. If he is, the object of referring his proposals to the 
.scrutiny of the Momlier in charge of the department, will, I fear, bfi 
largely defeated in practice. Considering that the Director will deal 
with large interests, it is desirable that that scrutiny .should be real. 
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4. Report, pamijrapli 3.1S. — Tlie salaries wiiioli liave been proposed fur 
fliG Director and the Depaty Director have evidently been proposed 
from the point of view that these officers will be Europeans, In my 
opinion the salaries should be fixed from the point of view that they 
will be Indians, and it should be provided that, if a European is imported 
from abroad, an extra allowance of 25 per cent, above the salary shall 
be given him. I v/otild suggest that the salary of the Director should 
be Es. 1,000 rising to Es. 2,000, 

4. Report, pa/ragraph 314. — ^The salary of the Deputy Director should 
range from Es. 500 to Es. 1,000. 

6. Report, paragraph «5i'/.~-The salary oi Ckcle Officers should range 
between Es. 200 and Es. 500. 

6. The strength of the staff, should be determined after the Director 
and Board of Industries have been appointed and have submitted 
definite programme of wort. 

Imperial Department oi Industries, 

Report, paragraph 321. ‘—1 agree with my colleagues in recommending 
that Industry should have separate representation in the Executive 
Uounoil of the C4overnment of India, 

Paragraph 322. — ^But I venture to doubt the necessity or desirability 
of the proposed Indian Industries Board. My colleagues have described 
the duties for the performance of which the Board is, in their opinion, 
needed. They say : — 

(1) The Imperial Department of Industries 'would control the 
udminislralion of the vario'us Acts with which it is concerned ^' — ^The 
Member for Industry, with his Secretariat, will certainly not i’eq[uiro 
a Board to help him to do this. 

(2) And {’it) -‘Would be responsible for the general direclion of the 
accepted industrial 2 )olicy of the country, including technical and industrial 
education.'’— EYen without any reference to the expected devolution of 
power to provincial Governments, the Member for Industry will not 
retpiire the assistance of a member of the Board to perform this duty 
either. The Member for Education performs a similar duty in regard 
to education. In paragraph 352 of the Eeport my colleagues state what 
they expect to be done under this head. They say 

“ Uiidor lieadii ti ant! lU (ISucoiiragemimL ol iudustrics. adviuo to Local GovemiueutE,- 
aiid industnal and techiiicai education), tlio only osporiciituro incurred by the imperial 
dojjarfcEiont would be in roapect of the staif of visiting experts, ivlio ■would 'work directly 
under the a].»propriato member of the Industries Board. The allotment of work among 
these should bo effected by one of them, wlio might be styled fSonior Visitor, Tho 
inspectors would be mainly concerned -with industrial schools ; tho insijeotion on behalf 
of the imperial department of tlie higher institutions would bo largely performed by 
members of the Industries Board and other high technical officers.” 

I think tb.e proposal to appoint these “ imperial visiting experts,’^ 
entirely lacks justification. They will be like the fifth wheel of a coach. 
But howevor that may Ijo, all that members of the Industries Board are 
expected to do in- this direction is to inspect the higher institutions. ” 
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Tlieisc iiistitutiouB will be under provincial (governments, .rliey are nob 
likely to snfier for want of sack “ superior ” inspection, and the Member 
for Industry may bo expected occasionally to honour them by a visd 
when 1.10 is oat on tour. 

(3) “ The fcmamiwj duties of the department would consist of the iniiia- 
lion and nmndruj of any imperial pioneer and research facto nes that may 
he needed.‘’--ln paragraph 356 my colleagues say : — 

” As iiiskmoos of experimental factories whioli could, bo uioro approprijitely started 
imperial agency may be cited (a) glass works, an account of the range of experts needed, 
(6) wood distillation, which would yield rosulte of very general application, and shonid be 
applied to a number of different species of trees. It would bo for the Industries .Board to 
decide on the best site for the factory in each case, and to determine the exvact object of 
the experiment which should bo placed in charge of a suitable .specialist,” 

I do not see any reason why both these suggested factories should 
]iot be started as provincial undertakings in any province where condi- 
tions may be considered to be suitable for them . But assuming that they 
may be started as imperial factories, surely the Member for Industry, 
acting on expert opinion and advice, may be trusted to sanction, such an 
experiment without the assistance of the proposed Board, 

(d) “ The management of jull'Scale Government factories.” — Presumably 
each such factory will have its manager or superintendent. When many 
such have been started, the need for appointing a general superintendent 
of such factories may bo considered. But a highly-paid office.i’ like a 
member of the proposed Board should not be required in <jomicotioii with 
this work. 

(6) “ The framing of schemes for assisimj private enterprise of a dass 
[or yMdi an imperial agency tvonU be fcfwM.”-— The Member for In- 
dustry should be trusted to do this, when it becomes necessary to do it. 
It should be left generally to the provincial Governments to ussist ].)rivat<j 
enterprise whenever it may bo held to bo desirable. The policy should, 
in my opinion, be to avoid creating a dass of enterprise for which an 
imperial agency would be required. 

(6) “ The supply of stores.”— Foi this a very large— perhaps unduly 
large— staff consisting of a Controller General, four Boputy Controlleis, 
seven Assistant Ck)ntrollers, six Inspectors, 20 Assistant Inspector.^, and 
a Supervisor of Stores Contracts is proposed. It does not seem that any 
room is left for work for any member of the Industries Board ].ierc. 

(7) '■ The colled ion and dissemination of commercial and industrial 

“B’or this also there is a separate highly-paid BiitHstor, and 
it is proposed lo give him two highly-paid Deputies for Calcutta and 
Bombay. 

(8) And the direction of suefr scientific and technical seruiccs and 

departments as come under its control.” — Every imperial service and de- 
partment 'whioli may be constituted will have its ai^propriate head. 
With such head it should require little direction from outside. Sucl'i 
direction and general control as may be desirable can be exorcised by the 
Member for Turlnstry. ' 


j’or all theye reason, s I think the creation of an imperial execiihve 
Board of Industries is not necessary. In my opinion an advmrj/ Board 
should he- coiLstitiited here also, as it will be in the provinces. It may 
con.sist of members largely elected by the Legislative Council and partly 
nominated by the Government. This will mean a saving of over 2 iakhs 
a year in salaries alone. But not the least important advantage of 
dropping the proposed Board would be that the Member for Industry 
would not he left without the charge of any specific branch of work, a,s 
he would he under the proposal of my colleagues (paragraph 323). The 
difficulty that my colleagues have felt in recommending where to locate 
the Board of Industries (paragraph 328) strengthens the doubt about its 
iiece.ssity. They say : — “ We' feel compelled to recommend that the 
headquarters of the Board should be. with the Government of India.” 
They “ fully realise from the unsatisfactory experience of the jjast, the 
imperative necessity of keeping the activities of the Board in close touch 
with the industrial life of the country.” But they think that tliis need 
will be largely met by the fact that the officers controlling the various 
departments under it would be working in large industrial centres, while 
the ' members themselves would also have had considerable industrial 
experience and would tour regularly.” They have also found it difficult 
to select an industrial centre as the headquarters of the Board, without 
introducing a, bias that might react unfavourably on other centres.” 
Hy colleagues therefore reconciled themselves to the idea that the Indian 
Industries Board should he moving up to Simla and down to Delhi every 
year with the Government of India. But this does not seem to me to 
he a business-like arrangement. 

Direction oJ Chemical Research. 

I am doubtbd as bo whetlier the general direction ot: chemical research 
should be left to the Imperial Department of Iiidusbries. (Report, para- 
graph 32'! .) In my opinion it slioiild bo vested in the Faculty of (Jheinis- 
try of the Uhemistry Departiiietd of tlui Imperial Polytechnic Institute, 
which I hu.ve recommended. It seems to me anomalous and unseientifio 
■ to entrust the direction of scicutilh'. research to an executive Govern- 
ment machinery like the proposed Imperial Department of Industrie.s. 
I fear that the “ distinguished chemist,” who may be attached to the 
department, will develope in him more and more of an executive head 
and lose more and more of the scholar. At present a chemist who has 
completed an investigation is himself responsible for it and free to publish 
it. Ill the scheme proposed this freedom will be taken away from him. 
The iudgment of the Ciiief Chemist will decide v/hether the result of any 
particular re, search work may or may not be published. 

Thi,s i,s the age of specialisation. In order to a,chieve the higliest 
distinction as a scientist a man must .specialise in some particular branch 
of science. It will be difficult, if not impossible, to find a chemist, who 
will be equally strong in more than one branch of chemistry. Generally 
speaking, the, Chief Chemist will nob therefore be conqietenb to i)a,.s,s final 
iudgment upon research relating to any branch other than liis own. Dr. 
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Bose must be tbe judge of Dr. Bose. It would be irapossible for a man 
like liini to work, when an official., however eminent a scientist he may be 
in his own particular subject, will have the. power to reject or accept i.hs 
work. 

In the note submitted to us by Mr. Puran Singh, of the Debra Dun 
Forest Kesearch Institute, he has put forward a strong, argument against 
reseandi under the control of an administrative {)fficfti'. The consider" 
atlons urged by him merit attention. Pie says : — 

“(i) Scietifcifie ami industfial researcli wheii earned on hy Oov'erninenf; depnil- 
ments, does not become as popular as it would be if it Avere associated witij the 
Universities. 

“ (2) Tlie work of the University professor, unlike that of the Government oflicial, is 
open to jjublie criticism and valuation not only at the hands of laymen but before the 
other Universities of the world. This accounts for the high standard of University work, 
a standard which it is the pride of the professor to maintain, not only for the sake of his 
own good name, but for the reputation of the University to which he belongs. A Govern - 
raent official, on the other hand, has to keep a limited circle satisfied with his work, 
and his reputation when once made in that circle, runs little ri.sk of being marred, as he 
is safe under the protection of hi.s official seat. 

” (.3) Up to this time in no country which encourage.? scientific research has it been 
possible for any one to a.spire to the dignity of a professor of a University without having 
first risen through, tlio rank.? of student and assistant. On the other hand, in this country 
wo see young men fre,sh from Universities appointed direct to responsible positions of 
research .and educational work, ;ind tlie stimulus for ('vcr-increa.sing ofloi-t is in mosf. 
case.? lacking. 

“ (4) Rescarcdi work by the agency of a Government department .t.? such docs not 
carry sufficient weight with the scientific bodies of the world. 

“ (3) The research officer .should be in the nature of a democratic public man rather 
than a Government official, who is bound to become by the very nature of his environ- 
ment somewhat of an autocrat. 

“ (6) Many public re.se.aroh institutes that ha%m recently sprung up in this country 
indicate a desire on the part of the people to be rid of official control in order to can*y 
on research as independently as is at pro, sent done in the Universities of other countries. 
Though the desire is thu.s indicated, yet all work in this direction is waste of energy if 
there exists no clearly defined and harmonious co-operation between Government and 
these private institutes. Such institutes are bound to starve finally through the lack 
of the University atmosphere, and the authority and resources, as distinct from control, 
of the Government at their back. The Univer.sities of Tokyo and Kyoto have lioth the 
Government and, through the Government, the people at their back. 

“ (7) Education when given in colleges run by a Government department such as 
those of Agriculture and Forests, as distinguished from colleges affiliated to Universities, 
does not tend to efficiency. The teacher therein is neither properly res])onsible to the 
students and the public nor to the Government. This is because the Government has 
no means of judging the ability of the professor as such. The fact that no Government 
selection till now has ]>roved a failure in research or in imparting scientific education i.s 
due to Government having unwittingly lentto them an authority and position w'hich 
causes men of average attaiurneirts to appear as geniuses. 

“ (8) And lastly, it is a fact that no country in the world has foliow'ed the procedure 
adopted in this country for organising scientific and industrial research. This point is 
well illustrated in a recent number of ‘ Nature ’ by Mr. Hugh Robert Mill in reviewing 
a note on an enquiry by the Government of India into the relations between forests and 
atmospheric and soil moisture. He says :■ — ‘ To our mind the method adopted could 
produce no hotter result than it appears to have done. In a scientific problem such a.s 
was .set forth, the only function of the State seems tons to be to decide that such an 
enquiry shall bo carried out at the public expense and that every facility for obtaining 
data shall be given by all the departments and all the Government concerns, local and 
central. It should then be handed over to a competent man of science, set free from all 
other duties and s\ii>plied with necessary assistants. His report, when complete, will bo 
authoritative .and epoch-making, if not final, and incidentally his own reputation 
would be made or marred by his handling of , the facts. The total expense woubi 



probaWy be no groaior and tlie labour of many public sorvani-s would noi bo diverted 
froia fciiQ ’ivork for which they were trained,’ 

" This comment emphasises exactly the point I am attempting to bring to your 
notice, m., that scientific research must bo independent and in the hands of the beat 
possible men.” 

I -vYOuld tlierefore recommend that the control of research slionM be 
left, not to the Imperial Department of Industries but to the. Imperial 
Poly teelmic Institute, if it is established, or to a Science Goimcll elected 
by scientists woridn" in the various tFuiversities, Colleges and other 
seiftiitifie institutions in the country. The Departments of Industries, 
both pi-onnciai and imperial, should communicate tlieir suggestions 
for research to the Institution or Comioil, and encourage the application 
of the results of researches made to industries so far as they can. 

The Oficanisation o! Scientific and Technical Services. The Indian 
Ghemieal Service. The Imperial Industrial Service. 

In proceeding to discuss the important proposals of my colleagues 
ill relation to the subjects noted above, I think it necessary to recall 
that the Ciommissioii was appointed to examine and report upon the 
possibilities of further industrial development in India and to submit 
its recommendations with special reference to the following questions : — ■ 

(a) wbetlier new openings for the profitable employment of Indian capital in oom- 
meroe and industry can be indicated ; 

(i) whether, and, if so, in what manner, Government can usefully give direct 
' encouragement to industrial development — 

(i) by rendering technical advice more freely available j 

(ii) by the demonstration of the practical pos.sibility on a commeroial scale of 
particular industries ; 

(in) by affording, directly or indirectly, financial assistance to industrial enter- 
prises j or 

(<w) by anj^ other means which, are not incompatible with the existing fiscal 
policy of the Government of India.” 

In concluding the resolution appointing u.s, the Government of India 
expressed the hope that the Commission woidd find it possible to place 
their report in the hands of the Government of India within 12 months 
from the date of its assembling in India.” This as well as the terms of. 
our Teference would show that we are expected to make recommenda- 
tions as to openings for the profitable employment of Indian capital 
in commerce and industry, which could be carried Out at an early date. 

OJiapter HI of our Report which gives a summary of the indiistiial 
deficiencies of India, shows how various and how great are the openings 
ill which. Indian capital can be emplo57-ed. We say there:— 

“ The li.sfc of indusk'ies wlu'cli, though their products are essential alike in peace and 
war, are lacking in this country, is lengthy and ominous. Until they are brought into 
i'ixi.sfeence on an adequate scale, Indian capitalists will, in times of peace, be deprived of a 
number of profitable enterpri.ses ; whilst in the event of a war which renders sea transport 
impossible, India’s all important industries will bo exposed to the ri.sk of ahoppago, her 
consuTner.? to great hardship, and her armed forces to the greatest possible danger.” 

But; as niy colleagues say at page 4 out Report-- ‘ i 

'‘although, much information of tcchiiioal and indu.strial value will be found in tho 
svuienoc of some of the export witnesses ... we have concentrated our attention 
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on tliG inaoliinory TviiHi wft proposft atouW lie set up to offect d(l^< 

o-enerally rather than on tho particular industrira to iinpi’m-cit .! fus lu.iointx'is 

will wo bolievo, do what ia needed for all indufitritjs and it would ho nreiosH tor uh fo 

attempt to frame detailed reoommendations for winch teclmieai omjviu'ifss by os peri h 
are required.” 

With due deference to my collcafRieM, I tliinlc ilini, W(‘ hn.v<‘. ti- 
trated too miicli attention on the machinery whicl) bt'oti ]>rn|M);,iM| 
and yet, I fear that, excepting tho provincial and imperia.] ilcparhtP-Hl,-; 
of Indiistrina, the macliiiiery proposed will not intliiotria.! deyt- 

lopment as rapidly as the circnrastancoH of the Mitnaiioti rtHniirt^. The 
scientific and technical services whicli they recoitinanid ivilf on jhtnr 
ow showing, tahn some time to organise, th(‘, indnstrial rcsetirciicH yldcii 
they wish to promote, will take some time to l»ea-r fruit. Iti m v opinioii 
the immediate rerjiiirements of the courit.ry in the nmdit'r of indnsi riyt 
development, require the adoption of measures whii-Ji will hciiv frijif. 
more speedily. 

There are two cjlasses of industrial enterprises whicli can be taken 
up in this countiy. Tho first class, and this is by far the larger class, 
consists of those which can be started by the importation of machinery 
and experts as first managers. In this class of work wc have to imitat e, 
and not to initiate. As soon as the provincial Dcpart;ment;s of Tndustjhyi, 
with their Advisory Boards, have been constituted in the ju-ovlnces. 
they should decide, with such expert advice as may be ucci'ssary, what 
industries of this class can bo started within the jiroviiu'c, jtiid sliould 
invite and encoura.ge Indian capitaJists by inl'onnatiiou and {■ccluucal 
assistance to organise them. It was the adojition of such a mnirse tiud, 
enabled Germany and Japan to acMeve rapid industrial d(*.vclopnKuit . 
Sir Bredei?ick Nicholson urged the adoption of tliis course on us in tfu' 
following passage in his note 

“ On tbe whole, then, I considor that the beat way both lor aturlhitji: fielcotod indn.siiit'H 
in India and for training tho future managers is, after the fashion of ( Jernuany jiud Ju pna 
and other countries, for the promoters, whether Govmuiu'nt or ])rivatc;, l.u di‘,'(tv liln.-rall^ 
on Great Britain, cto., for real experts as fiivst mauagors of any projeofr-d uuiiiatncs'; 
then to select young men, preferably men already traincsd in totTuidogiral insUOititui:., 
and to put them through close disciplined, industrial and bunincHH training inuh*r tlu’fa' 
experts till they are fitted cither to start on their mvn account or as icliilMc bnf,i(n‘>'‘i 
managers to oaiiitalists,” — (Minutes of Evidence, Vol. ITT, pagcB IlOft-UU?.) 


Mr. Charles ToAver also says 

“In the manufacture of steel ware and of machiuery, CUirmauy is tuiUnlly oo'dii. ii, 
not without justice, with being rather an imitator than an initini r>r, J [<'<r great. 
in this lino has boon achieved by the rapidity with which Germany iiad ' udojUed t lu* 
improvements invented a\!^c>^v\iove:'^{CUmmny of to>(hty, Woine tlniver.iit v f.ihriii--, , 
page 173.) 

This is also tho course which was adopted by Amoticii. Up io iStHi 
America had made little progTess in developing the manufacd urc! of Hfm-I. 
In 1862 Park Brothers and Company imported the biggest c.ruelble slmT 
plant of all up to that time, and imported also severa.l ]nindre<! ihuili ih 
workmen to ensure success. Since then the progress of tiui im1u;d-.rv 
there has been phenomenal. In 1860 the output of pig iron in t he i 
was only 0-8 million tons, and of steel nil ; by 1900 Amoihni. 
ducing :i8-7 Tnillions of tons of pig iron and "iO-l of steel., an. I In fbf:i 
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while tlie production of pig iron amounted to 10>3 million tons iji the 
United Kingdom, it amounted to 31 million tons in the United States. 
Last but not least, -we have an eloquent illustration in India itself of the 
soundness of this policj^ in the success of the Tata Iron and Steel Works. 
The works were organised with the advice, and liavo been carried, on 
under the supervision of the best experts imported from abroad, and they 
have been a conspicuous success. This, therefore, is the right policy 
which should be followed in regard to the manjr other mdustries the need 
for which, has been pointed out in our chapter on the industrial deHeion- 
cies of India. Raw materials and labour abound., capital exists and 
only %?ants organising, the home market is extensive, the jnachinery 
and the expert can be imported, the profits to the Crovernment and the 
people wdll be considerable ; all that is needed is that the Clovernment 
should whole-heartedly lead and assist Indian capital in organising the 
mdustries. 

But to carry out industrial development in this wise it is essential, 
as Mr. H. P. Gibbs, the General Manager of the Tata Hydro-Electric 
Supply Company, so well put it in his written evidence before us, that — 

“ no man should be imported into India unless lie is a recognised expert in his parti- 
cular line. He too should be engaged on short-timo contract and made to understand 
he is being engaged and paid to teach onr local men just as much as to introduce and 
carry on his work. The young man from abroad who is edueated but inexperienced 
should not be brought to India and allowed to get his practice here.” 

The industries which will be so started will be the best practical 
schools for training our science graduates as recruits for the proposed 
imperial services. . 

Provision for Scientific Research. 

The second class of industries consists of those for which some re- 
search work is needed. I fully agree with my colleagues about the need 
and value of such research. I recognise that, to borrow the language 
of the Committee of the Privy Council, “ effective research, particularly 
in its industrial applications, calls increasingly for the support and 
impetus that come from the systematised delving of a corps of sappers 
working intelligently, but under orders.” I am therefore not opposed 
to the idea of creating an Indian Chemical Service and an Irax^jeriai 
Industrial Service at the riglit time and under the right conditions. 
But I regret I do not agree with my colleagues a.s to the time when, 
and the conditions under which, these services should be organised. 
In my opinion onr first duty is to create the material for these service.s 
in this country.- One important means of doing this is the starting 
of industries, as I have urged above, under imported eirperts and placing 
our select young men, already trained in |;echiiological institutions, 
under them. The other measures Avhich in my opinion are needed are ■ 
(?) that steps should be immediately taken for developing the 
teaching of science and technology in onr existing Univer- 
sities and other collegiate institutions, (a) by strengthening 
their stafi and equipment, and (6) by awarding a sufficiently 



large mimber of, scholarships to encourage the study of science 
and technology at our schools, our colleges and our UiiiYer- 
sities ; 

{ii) that an Imperial Polytechnic Institute, manned by the most 
distinguished scientists and engineers, whose co-operation 
we can secure, should be established in the coantry, for 
imparting the highest instruction and training in science 
and technology ; and 

(iii) that the provision of scholarships for study in foreign countries 
should be largely increased to enable the most distinguished 
of our graduates to finish their education in the best of foreign 
institutions. 

The view which I humbly urge here is strongly supported by the 
recommendations made in the “ Interim Eeport of the Consultative 
Committee on Scholarships for Higher Education/’ of which the Eight 
Hon’hle Mr. A. H. Dyke Acland was the Chairman. The Committee 
was appointed before the war in March 1913. The report from which 
I am going to quote was adopted by it in May 1916. In a prefatory 
note to the Eeport, Sir Amherst Selby-Bigge, wilting on behalf of the 
Board of Education, said : — 

“ The Board have no need to use complimentary phrases to convey their estimation 
of the great value of their w.ork, but on this occasion they may perhaps permit them- 
selves to express their appreciation of the broad spirit in which the report is conceived, 
of its forcible exposition of principles, and of the lucid and vigorous style in which it 
is written.” 

The recommendations are of such great weight and have such a 
direct bearing on the question I am dealing with, that I make no apology 
for reproducing them here : — 

“ On the side of science and technology in relation to the industries and oommerco 
of the nation, the greatest needs of the nation are ranged by us in Order of practical 
priority as follows, though their satisfaction should proceed as far as possible contem- 
poraneously and concurrently. 

“ (129) The first need is the wider recognition, especially by employers, of the benefit 
that can be obtained by the employment in industry, agriculture, and commerce, of 
men trained in science — in all grades, but specially for directive and advisory posts. 
A groat improvement is already seen ; b‘ut public opinion needs further enlighten- 
ment. 

” (i;iO) Sccondlj', tho most useful thing that can be done 'ivithout any increase in 
the means at present at our disposal is to encourage research in existing institutionH 
after graduation. Tliere were probably before the war more men and women fitted 
to be trained in research than were secured for this public service. The prolongation 
of scholarships in suitable cases, which we recommend, is one means that is available ; 
other means fall within the province of the Committee of the Privy Council. 

” (131) Given a limited amount of money available annually the next need would 
bo to assist existing institutions for training in science and tecluiology, to enable them 
to improve their equipment, increase their staff, attract more highly qualified teachers, 
and introduce new subjects of study ; and to establish new places of higher technical 
and scientific instruction where needed. To bring existing institutions fully up to 
uabionai needs a groat capital sum and income would be required. But any sum w'oli 
expended, would be useful. However, in view of the needs of the nation and the empire, 
it seems probable that the larger sum will be forthcoming, at whatever sacrifices in 
the immediate future. 

“(132) Imxmoved and extended higher secondary education is needed. Side by 
side wuth this, with the strengthening of Universities and technical schools, and wiidi 
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an increasing demand for scientific workers, an increase in the supply of scholarships 
from secondary schools and Universities 'will be req[uired. This should move forward 
].)an liossii with other improvements.” — (Pages 69-70), 

TKis view also receives support from the conclusions at which the 
Committee of the Privy Council for Scientific and Industrial Eesearch 
arrived. In their Beport for the year 1916-16 (pages 40 and 41), they 
summarised those conclusions as follows 

“ If we were asked to state these conditions (that appear to us necessary for tlus 
success of our v/ork) in the shortest possible terms we should reply : First, a largely 
iuoreasecl supply of competent researchera ; secondly, a hearty spirit of co-operation 
among all concerned, men of science, men of business, working men, professional and 
.scientific societie.s, Universities and technical colleges, Local Authorities and Govern- 
ment Departments. And neither condition will be effective without the other. 

“ Before the war the output of the Universities was altogether insufficient to ineet 
even a moderate espan,sion in the demand for research. The .annual number of students 
graduating with First and Second Class Honours in soicnco and technology (including 
mathematics) in the Universities of England and Wales before the war was only about 
530, and, of these but a small ‘proportion will have received any serious training in research. 
We have frequently found on inquiry that the number of workers of any scientific strand- 
ing on a given subject of industrial importance is very limited. 

“ The responsibility for dealing with the grave situation which we anticipate^ rests 
with the education departments of United Kingdom. shall bo able to do some- 
thing to encourage a longer period of training by the offer of research studentships and 
the hke ; but that will not suffice. It is useless to offer scholarships if competent candi- 
dates are not forthcoming, and they cannot be forthcoming in sufficient numbers until 
a larger number of well educated students enter the Universities. That is the problem 
whioh the education departments have to solve, and on the solution of which the suc- 
cess of the present movement in our opinion largely depends.” 

Hecruitment of the Scientific Services. 

For the recruitment of the scientific services, the Indian Chemical 
Service, and others, my colleagues recommend that “ to the utmost 
extent possible the junior appointments should be made from science 
graduates of the Indian Universities, and that the senior and experi- 
enced men who will be required to mitiate and direct research work 
should be obtained on special terms from England, when sncli are not 
available here'^ The qualifying clause which I have emphasised must be 
appreciated at its practical value. My colleagues recognise that a 
“ relatively small field of selection at present exists in India.” They 
say;— 

“ Aa development of science teaching at the Universitic.? proceeds, and opportunities 
for teohnioal training in India increase, we believe that the necessity for importing 
specialists will greatly diminish, and that ultimately the services will be mainly filled 
with officers trained in this country.” ' 

But they say further on that “ it will be some years before it will 
be possible to obtain the full necessary staff in India.” 

They therefore rely for such recruitment mainly on England. But 
they recognise that — • 

“ there will be similar post-war demands made at home and in the dominions for 
scientific, especially chemical, experts, which will render is difficult to obtain suitable 
recruits from England. It is probable, consequently, that salarie.s higher than the 
pre-war rates will bo demanded by suitably quahfied oxpers.” 

Bufc I think that qualified English experts will not be available, 
at any rate in any number for some years even for higher salaries than 



those of the pre-war period/ The Committee of the Privy Council said 
in their Eeport for 1915-16 : — 

“ Ifc is in our view certain, that the number of trained research workers who will 
be available at the end of the war will not suffice for the demand that we hope will then 
■exist. We arc too apt to forget in this country that with industry as with war, a bril- 
liant group of field officers, and even a well-organised general staff, need armies of well- 
trained men in order to produce satisfactory results.” 

Ill view of these facts, it will be wise of us not to rely upon our being 
flJiIe to indent on England for the “ senior and experienced men who wi.ll 
be required to initiate and direct research w^ork in India.’’ Besides, 
though they advocated that “ senior and experienced men ” 'should be 
obtained from England, what my colleagues have actually proposed is 
very different from it. They have proposed that recruits for these 
services — especially chemical services — should be obtained at as early 
an age as possible, preferably not exceeding 25 years.” They leave no 
room for doubt as to what they mean. They say : — 

“ We should thus secure the University graduate, who had down one or perhaps 
two years’ post-graduate work, whether scientific or praetical, but would not yet 
be confirmed in specialisation. We assume that the requisite degree of specialisation 
will be secured by adopting a system w'hereby study leave will be granted at some suit- 
able time after three years’ service, when a scientific officer should have developed a 
■distinot bent.” 

In their recommendations regarding the recruitment of the Imperial 
Industrial Service also, they say that “ the age of recruitment should 
not usually exceed 25 years,” and thai they think it desirable, “ if the 
young engineers whom we propose to recruit are to develope into 
valuable men, that they should be encouraged after about three years’ 
service to take study leave.” It is obvious then that under the scheme 
proposed by my colleagues the men to be recruited from England will not 
be “ senior and experienced men ” but raw graduates from Universities 
who will be expected to specialise after joining the service in India. 
Specialisation almost always involves delay. If therefore we must 
take in- only raw graduates and remunerate them during the years 
they are qualifying themselves for elective research work, I think 
it is very desirable that we should take in Indian graduates whose train- 
ing will be less costly, and w^ho will serve the country throughout life, 
whereas in the case of an English gTaduate, there will al^vays be tlie 
apprehension that he may leave us for higher emolaments elsewhere, 
and the certainty that he will leave the conntry after the period neces- 
sary to qualify for a. pension, taking away with him the knowledge 
and experience which he had gained in its service. Having regard to 
all the consideratio.ns which have been urged above, I think the idea 
of recruiting this service from England should be abandoned, and that 
it should be decided that it shall be recruited entirely from among 
graduates of the Indian Universities and of the Imperial Polytechnic 
institute, which I have recommended. 

My recommendation has the further merit of being entirely in con- 
sonance with the recommendations made by the Eoyal Commission on 
the Eubiic Services in India regarding the recruitment of scientific and 
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teohnical services. Indians have a very sore feeling about the imperiai 
Indian services. The importation of experts from England, for these 
services has not only unnecessarily increased the cost of these services 
to India but has had the very great disadvantage of preventing Indians 
from being trained for higher work in these services. We can never 
forget that so distinguished an Indian as Dr. P. C. Roy did not find 
admission into the Indian Educational Service. We know that though 
the Geological Survey of India has been in existence for 64 years, up 
to 1913 only three Indians had been apppinted to the superior service 
ill it. In tiiis connection I put the. following question to Dr, H. H, 
Hayden, Director of the Geological Survey of India • 

“ Has the department kept it as an object before it that it should train Indians tr> 
(pialify themselves for employment in the higher grades of the department ? ” 

And his answer was : — 

“ We have been for many years training men in the subordinate ranks of the depart- 
inent, but they do not necessarily qualify for appointments in the higher grade. It is 
always open to them to apply for an appointment in that grade . . . ” 

My Hon’hle colleague Mr. Low then asked Dr. Hayden : — 

“You hayo these research scholars. Is it not one of the objects of research scholar- 
ship, 3, that the scholars, if possible, should qualify themselves for recruitment to the 
department ? " 

And the answer was ; — 

“ That is one of the objects of the efforts; we have made in educating them in 
geology in the Presidency College and the Calcutta University. I think geological 
education was initiated in Calcutta by the Geological Survey. We have had more 
Indians in the subordinate branch of the service.” 

The Indian witnesses before the Royal Commission quoted the 
opinion of Dr. Oldham, the first head of the Geological Department,, 
concerning, the fitness of Indians for this department, which showed 
that he had " the most unshaken confidence that with even fair oppor- 
tunities of acquiring such knowledge (that of the physical sciences) 
many Indians would he found quite competent to take their place side 
by side with European assistants either on this survey or in many other 
ways,” and. yet the evidence before the Royal Commission showed 
that competent Indians had found the door of admission barred against 
them and that up to 1913, only three Indians had been appointed to 
the superior service. 

My colleagues say that the ultimate object should he to man the 
services they propose with officers trained in this country. Similar 
language was used in the past in relation to other imperial departments. 
For instance, it appears that in the Agricultural Department the inten- 
tion of the Government of India from the very commencement was 
that it • should be staffed largely by Indians. 

“ We adhere firmly,” wrote the Government of India to the Secretary of State in 
.1910, “to oxir frequently declared policy that the service (the Agricultural service) 
should he manned ultimately by Indians and that the object to be kept steadily in view 
is to reduce to a minimum the number of experts appointed from England and to train 
up indigenous talent so as to enable the country to depend on its own resources for the 
recruitment of its agricultural staff in the higher branches.” 
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But in spite of this clear, declaration, the Imperial Service has 
become the monopoly of Europeans, while Indians have been confined 
to the Provincial Service. The evidence of Dr. Harold Mami, and of 
the representative members of the Provincial Service before the Roj'al 
Commission showed that many highly qualified Indians, several of 
whom possessed European degrees or experience, had been unable to 
find admission into the Imperial Service, which had been manned by 
recruits imported from Europe, who, said Dr. Mann, laboured under 
the serious disadvantage that their experience related to a system 
of agriculture, “ which in its organization is quite foreign to most parts 
■of India and will be for a long time to come.” 

So also with regard to the Imperial Forest Service. The Inspector 
General of Forests stated in his evidence before the Boyal Commission 
that 

“ ... when the EoreH Department was instituted, and for a long time 

afterwards, both the Government of India and the Secretary of State expressed the 
opinion that it was a special department in which the service of Indians should be 
utilised as largely as possible.” 

Yet from 1891 to 1906 no steps were taken to provide for direst 
recruitment to the Provincial Service, and it was laid down in 1912 
that candidates for the Imperial Forest Service “ must have obtained 
a degree with honours in some branch of natural science in a Univer- 
sity of England, Wales or Ireland, or the B.Sc. degree in pure science 
in one of the Universities of Scotland.” At the time the Koyal Com- 
mission took evidence, the total number of ofl&cers in the superior ser- 
vice in the Agricultural, Civil Veterinary, Forest, Geological Survey, 
Locomotive and Carriage and Wagon Departments was 407. Of these 
■only six officers were statutory natives of India ! 

The Eoyal Commission recognised the injustice that had been done 
to Indians in their practical exclusion from the scientific and technical 
services. They expressed the opinion that there were no political 
grounds whatsoever for recruiting the superior staff of such services 
in Europe. They stated that if the requisite technical training were 
available in India, the necessity for indenting on Europe for qualified ' 
meui would cease to exist, and they therefore rccommerded that “'a 
determined and immediate effort ” should he made to bring about 
conditions which w^ould soon make it possible to meet the normal re- 
quirements of the services without requisitioning the services of men 
from abroad. That effort remains yet to be made ; and while my col- 
leagues have proposed the creation of two more imperial services they 
have recommended that the establishment of the Central Chemical 
Kesearch Institute and of the Imperial Engineering College may wuit 
for an indefinite future. These facts, coupled with the experience of 
the past, make me apprehend that, if these two services are created 
on the lines suggested by my colleagues, the senior appointments in 
' them also will for a long time remain practically the monopoly of Earo- 
peans, and that Indians will not only be kept out of their emoluments, 
hut also of the opportunities for acquiring high efficiency in the sub- 
jects wdth which the services will be concerned. The Royal Commis- 
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sion reccmmendecl that with a view to bring about the conditions which 
would soon make it possible to meet the normal requirements of the 
services without requisitioning the services of men from outside, existing 
institutions should be developed or new ones created and brought up 
to the level of the best European institutions of a similar character. 
They rccoguised that this would require an initial expenditure of a 
considerable sum of money,” but they urged that “ -the outlay would 
])e more than repaid, not only by the additional facilities which such 
institutions would give to young men to qualify themselvcs ior direct 
appointment, to the higher branches of the public services, but by 
the contribution they would make to the industrial progress of the 
country.” These recommendations lend strong support to my proposal 
that a first-class Polytechnic Institute should be established in India 
as one of the first measures needed for the industrial development of 
the country. At such an institute provision should he made for 
imparting the highest instruction and training in all the important 
branches of science and technology, and also in commerce and 
administrafeion. This will be the best means of creating the army of 
trained workers which is needed for promo^ ing industrial development 
in this extensive empire. The institution of the proposed services 
, should wait until this has been done. And in the meantime only such 
appointments should he made in the Departments of Industries as it is 
absolutely necessary to fill 

The Estimate of Cost. 

The proposals which we have made in the Eeport show that the 
number of technically trained men who will be needed to carry on indus- 
trial development and to promote the trade and commerce of the country, 
will be a very large one, and that it will grow steadily for some time. 
It is also certain that public expenditure will rise in several directions 
after the war. These considerations demand that expenditure should 
not be raised in any department beyond what is actually necessary. 
The salaries which my colleagues have proposed for the Imperial InduwS- 
trial and the Indian Chemical Services arc largely based ujum a con- 
sideration of what is likely to attract Englishmen to the senior appoint- 
ments in the services. If, in view of all that I have urged above, the 
decision should be arrived at that these services should be manned by 
Indians, including in that term those Europeans who are statutory 
natives of India, the proposed expenditure would be largely reduced. 
This is no mean consideration and should not be ignored. Situated as 
India is, one cannot too often recall the wise remarks of Sir William 
Hunter, made many years ago, that — - 

_ “ if wc are fco give a really efficient administration to India, many services must le 
paid for at lower rates even than at present. For those rates are regulated in the higher 
branches of the administration by the cost of officers brought from England. You 
cannot work with imported labour as cheaply as you can with native labour and 1 regard 
the more c.vtonded emidoyment of tho natives, not only as an act of justice but as a 
financial necessity ... If we are to govern the Indian people efficiently and 
cheaply, wo must govern them by means of themselves, and pay for the administratloir 
at the market rates for native labour,” 
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Should this view be accepted, the salaries proposed would be reduced 
b}’- about 30 to dO per cent 

I do 3'i.ot attempt to make any detailed alternative proposals regarding 
the cost of the scheme. If any of my suggestions conimend themselves 
to Government, the details will easily be worked out. 

Speaking generally, I v/ould say that a substantial part of the expen- 
diture that is proposed for salaries should be saved, partly by reducing 
the number of appointments proposed and partly by fixing the salaries 
at the standard which will be suitable for Indian graduates and scholars. 
The expenditure proposed on buildings vnll also, in my opinion, admit 
of a very substantial reduction. Here again the example of Japan 
affords us guidance. They spend very much less on their educational 
buildings than is spent in India. A scheme for the award of scholar- 
■ships to encourage the study of science and technology can be best 
prepared by the Education Department. 

As regards grants to Universities, I would recommend that on an 
average an annual grant of a lakh and a half should be made to each 
University for the purposes of providing instruction and teaching in 
science and technology, particularly in mechanical and electrical engineer- 
ing, applied chemistry, commerce and agriculture. A capital grant of 
about 15 lakhs each should be made for the necessary educational build- 
ings and residential quarters and for equipment. And lastly, I would 
recommend that, to start with, a capital expenditure of 30 lakhs, and an 
annual grant of six lakhs a year should he sanctioned for an Imperial 
Polytechnic Institute. 

Conclusion. 

I cannot conclude this note better than by endorsing the following , 
generous and wise words of Sir Frederick Nicholson 

“ I beg to record ray opinion that in the matter of Indian industries we aro bound 
to consider Indian interests firstly, secondly and thirdly.' — I mean by ‘ firstly ’ that the 
local raw products should be utilised, by ‘ secondly ’ that industries should be introduced, 
and by ‘ thirdly ’ that the profits of such industry should remain in the country.” 

If measures for the industrial development of India are taken in 
this spirit; India will become prosperous and strong, and England more 
prosperous and stronger. 


MADAN MOHAN MALAYIYA. 
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Department of Industries, 253, 251. 
262; recurring cost of, of meehanioal 
engineers, 258-261 ; recurring cost 
of engineering and technological, 
258-261 ; cost of technical and 


Edasatian— 

industrial, 26S-202 ; capital cost of 
toclinological, 260, 207 ; recurring cost 
of industrial, 262 ; capital cost of 
industrial, 260; caintal cost of en- 
giticeriug, 208. 

Educatiaa ©ommisstea ; 

Indian, 1882, 105. 

; Eclmtlon ■ , Dg-itrtmsfii ; , 

Seicutilic oflicersin, 95, 98. 

Edweationa! eanfersnee : • ' 

Simla, 1901, lOO. 

Elsetris. ias|iect®rs,;,. 

lm])ro%"od typo of, 174 ; control of,, by 
Dopartnxonts of Iudu.strics, 174 j 
salaries of, 257. 

Hlssirical engineers ; 

training of, 108, 124, 125. 

Elestriea! pSaai: 

not manufactured in India, 55. 

Elcctrisity Act : 

Administration of, 173, 174 ; provincial 
advisory boards for appeals under, 
174 ; administration of, controlled_by 
imperial Department of Industries, 
237. 

Electro-chemical ; 

Possibilities of, and thermo-electrical 
work, 64, 68. 

Eisetro-snoiors : 

for small urban industrial workers, 161. 

Employers : 

Assistance to, for building industrial 
dwellings, 182; case for and against 
compulsion (/f, bo house thoiv work- 
, men, 187, 188 ; taxation of, to finance 
industrial dwellings, 189. 

Employmestt : 

Oolleetiou of statistics of, 142. 

Engineering ap,?r8nlaces : 

Training, of, 123-124 ; recurring cost of 
training, 259, 200 ; capital cost of 
training, 208. 

, Eiigineerijig colleges : 

in India, 120, 121 ; Engineering College, 
Boorkee, 120 ; Madras Engineering 
Collogo, 120; Sibpur Engineering 
College, 12! ; Poona Engineering 
College, 121 ; technological training 
to bo given in, 125, 126 ; imperial 
engineering college proposed, 126 ; 
cost of existing, 258 ; capital cost of . 
proposed, and technological colleges, 


Engineering colleges— 

260, 267, ^268 ; cost of proposed im- 
perial engineering college, 269. 

Engineering firms : 

in Calcutta, 12 ; in Bombay, 16. 

Engineering quanfications ; 

generally required by majority of officers 
under imperial Department of In- 
dustries, 241, 242. 

Engineering shops : 

Absence of Indian foremen in, 26, IIS, 

• 119. 

Engineering training : 

in India, too largely influenced by needs 
of Public Works Department, 121, 
122 ; ago of students for starting, 123 ; 
See also “Mechanical engineering,” 
“ Mechanical engineers.” 

Engineers, industrial : 

Duties of, 162, 231, 257, 258. 

Entonisiogical Service : 

suggested, 94, 95. 

Entrepreneurs : 

Organisation of cottage industries by 
small, 202. 

Essential oils : 

industry, 166. 

Estimate of costs : 

based on pre-war rates, 246 ; summary 
of, 209-272. 

Evening classes : 

Mining education in, 130, 131. 

Exhibition : 

Calmtta, of 1884-85, 76 ; Indian and 
Colonial, 1886, 75. 

Exhibitions, industrial : 

a duty of provincial Departments of 
Industries, 226. 

Experiments : 

Cost of provincial industrial, and de- 
monstration, 263. 

Explosives Act : 

controlled by imperial Department of 
Industries, 236. 


F 

Factories Act : 

Eioasous for imperial control of, 225 ; 
Director of Industries to adininistoi’, 
in provinces, 227 ; administration of, 
to be controlled by imperial Depart- 
ment of Industries, 23G. 



Factory and boiler inspection ; 
a duty of provincial Departments of 
ludusbrios, 226, 227 ; cost of, 265. - 

Factory chl!dr©!i ■ , ■ . . : 

Education of, ISO ; See “ Education.” 

.factory tonrs.: ,190. 

Famine Commission, Indian- (1880) : ' 

Komarks on excessive numbers of 
persons omplovod in asriculture, 
58, 105. 

fainines ; 

Effoeb of improved communieations, 



Firro-manganess : 

Manufacture of, in India, 38, 53. 

Fertiiisers : 

Adulteration of, 1G9. 

Fibre crops : 

Industrial possibilities of, 35, 54. 

Finansg ; ^ 

Responsibility for, of industrial dwell- 
ings in Bombay, 188 ; taxation of 
employers to, industrial dwellings, 
189. 

Financial Adviser ; 

to Indian Industries Board and Depart, 
meat of Industries, 239, 240. 

Financlai assistance : 

Government, to industrial undortakinga, 
219-222. 

Financial difiisalties : 

of small industrialists, 213. 

Financial organisation : 

Lack of, iu inofussil, 210, 211 ; Sea 
“ Banking facilities.” 

Fish::: 

canning industry, 166. 

fislierles : 

Proposals r(3garding, 46-48. 

. Fisheries'' iJapartnisnt ; 

in Madras, 46 ; in Bengal, 47. 

fte-.;':,' 

little grown in India, 35, 54, 

Flour ; ^ ^ 

milling industry, 106. 

Food !: , 

Adulteration of, 168. 


Foremen : 

Lack of Indian, in ongiuceiing shops, 
26, 118 I training of, for mechanical 
engineering, 118-120. 

Forests 

in Burma, 31 ; extent of Indian, 39, 40 ; 
recommendations regarding working 
of, 42-45 ; commercial exploitation of 
Indian, 42. 

Forest commusiisatioras : 40, 41. 

Forest Department : 

Bulletins of, 43. 

Forest Economist : 

Work of, 42, 90. 

Forest produce : 

Transport of, 41, 42. 

Forest products : 

Commercial utilisation of results of 
research into Indian, 42-45 j pioneer 
factories required for, 43-44. 

Forest Research Institute : 

Dehra Dun, 42, 45, 90. 

Freight : 

Adjustment of, for single journey over 
more than one line, 206 ; shipping, 

• 209 ; See “ Railway rates,” 

Fruit : 

canning industry, 166. 

Fuel £ 

Economy in use of coal as, required, 
65 ; experiments in use of wood as, 
required, 65, 66 ; plantations for, 65 ; 
uses of mineral oil as, 66, 


Qas engine plants ; 

Use of, recommended, 65, 66. 

6eo!ogicai Survey ; 

devoted special attention to economic 
work from about 1904, 75 ; work of, 
department, 84 ; as an instanoe of 
organisation of a sc-iontilic dopai't- 
ment, 88 j to inspect Government 
mining concessions, 171, 172 ; to be 
controlled by imperial Department 
of Industries, 236 ; proposed strength- 
ening of, 248. 

German : 

Hide trade largely in, hands, 36, 

Germany : 

Industrial banks in Japan and, 214, 215. 



Dependenoe of India, on imported, 55. 

:®iass'i!ta!«!facture.: , 

Materials for, 39 ; failure of experi- 
mental, in Madras, 81 ; technical 
assistance required for, 1G6. 

Qoods Classifisailssi fismmlttes-: ' _ . 

Dironfcor of Comnierdal and Industrial 
Intelligence should have right to 
attojid mootings of Itailway Confor- 
onco and, 208 ; ropresontation of 
ooinrnercial and industrial interests 
on, 208. 

Gorakhpur (Bahhnauli) : 

Loan to sugar factory in, 7C. 

GovSi'iiniait-aldod iodustriai under* 
takings : 

Capital for, to bo raised in India in 
rupees, 22 L 

Gsvsrsissant directors ; 

for aided industrial undertakings, 221. 

Governmant financial assistance : 

to industrial undertakings, 219-222. 

Government of India : 
industrial policy of, 75, 76 ; responsible 
for general industrial policy of 
country, 233, 234. 

Graphite crucihles : 

not made in India, 53. 


H 

Half-timers : 

Education of, 180; proposed system of 
split shifts for, 180. ’ 

Band-loom : ... 

rveaTOi’s alfoctod by competition of 
mills, 6, 7, 111, 193 ; a.ssistanco to, 
industry, 161, 166; importance of, 
weaving, 194 ; training of master 
weavers, 196, 197. 

Mand-Ioam factories ; 

Possibilities of small, 1 90, 202. 

Haiidlsrafis : 

School of, at A-agpur, 81. 

HeadS: ®f feiisiness : 

under provincial Departments of In- 
dustries, 225, 220; under imperial 
Dopartmoiit of Industries, 230-238. 

:flMs trade ; ' : 

largely in Clerman hands boioro war, 36. 


Hides : 

and leather trade, rocoiumendations 
regarding the, .36, 37 ; low railway 
rates on, to Calcutta, 205. 

“ High-speed ” steel : 

not made in India, 52. 

Hindu joint family ; 

an obstacle to i’oaistrati(.)ri of partner- 
ships, 176, I??." 

Hours of employment : 

in factories, 190. 

Housing of industrial labour : 

in Calcutta, 11, 181 ; in Boiuba-y, 
15, 183-189; on the coal field, 20; 
at Sakchi, 21 ; in Cawapore, 29, 181 ; 
acquisition of sites for, 155, 150, 182 ; 

■ general question of, 181, 182 ; in 
Rangoon, 181 ; schemes for financ- 
ing, in J3ombay, 185, 186 ; ea.so for 
and against oornpulsion of employers, 
187, 188 ; proposed compulsion of 
colliery owners, 188. 

Hydro-electric licenses ; 

Standard conditions for, 69. 

Hydro-electric survey : 

should bo undertaken by Government, 
69 ; cost of, 254, 255. 

Hydro-electric works ; 

on Western Ghats, 16, 67, 68. 

Hydrographis survey; 

See ‘‘Hydro elcotrio survey.” 


I 

ichthyologists : 

Need for, 48. 

imperial Dep:irlmeni of Industries : 
respective shares of provincial and, in 
technical assistance to industries, 
165 ; See also “ Department of Indus- 
trio.s ”; arguments for an, 233, 234 ; 
Member in charge of, 235, 230 ; sub- 
jects under, 236-23S ; estimated cost 
of, 246, 247 ; estimated cost of audit 
establishment for, 247. 

Imperial engisieering college : 

proposed, 126 ; eost of, 209. 

Imperial industrial Service : 

See “ Indu.strial Service.” 

imperial institute ; 

Value of w'ork done by, 103. 



Indus i 

, barj-iigo seheiH-a, 60, (ii. 


Smporfs : 

J’JiOer. of, f,ii ooffaio industries, 0, 7 ; 
oirt'ci or. ua Indian inral lile, 0, 7 ; 
]5rinciplca uLicIi slioiild goTorn I’al.]- 
Vv'a,y rates on, i!07 ; favourable rail- 
Vvay freights on, of industrial maoliiu- 
207. 

irapr0¥eiiie!it Trust, Bsmlsaif ; 

Work of, 185, ISO. 

inifa.Ofiee'; 

Stores I)cp;.ti'tuient of, 148, 14-9. 

Infea Sfiamlgai Ses'TOo ; 

See Ghoiuieai Servieo, Inrljnii.'' 

iiidias? industrlai CsrfimrssiQit r 

'Jonstitiition r,j, .xt ; list of Members 
ot,^^xr, Avi; tonr oi, in 1916.-17, 
xviii (.onr Of, in 1017.18, sviii ; 
assiat.ancA doiived from work of 
Indian lEunilinn?; Board by. 

SGOiie of report, of, xviii, xis. ' 

indiafi Indusiria! e0nfereiiee ; 

started in 1905, 7g. 

Indian liiduslnes Beard s 

Seo “Industries Board, Indian.” 

Indian institute ot Science : 

Bangalore, 100, 101. 

Indian iViimitions Beard : 

As.sLsLanco derived from work of, by 
■Indian Indastrial Ooiuiui.s.sion, six 
work of, for iiniiro-veincnt of tanning 
’ work of, showing pos- 
sibiJity of niauufactnriug GloTcrnrncut 
store;! in ludia, 1-18. 

Indian trade agents : 

abroad, l-ly, 

Indian Trade Commisslener : 

work ol, 11.5. i (0 ; to bo moinber of 
-mpori.tl liidui-vri.il Soniee. 140 ; to 
be a.^ststed by agrienltural, forost nnd 
goologioal e.s-|)(;r<.s, MO. 

lactian Tracis doiirnal M46. 

Indians : 

in industry, reason, s for oomiiarative 
want of suece,s.s, 71, 72 ; in industry, 
raore successful in west of India, 
7i' ; share taken by, in industrial 
work, 71-74 ; rocriiitment of, for che- 
mical sorvico, 93, 94 ; as chief source 
oi reerrdtmenfc for industrial service. 


indlg® ; ^ ■ 

in Biiiar, 24, 25; possibilitie.s of ini- 
pro v-emout of, 25, 


Industrial and technical teachers i; 

Provision of, 135, 

Industrial Bank ; 

Idea of, supported by Bombay Advisorv 
Committee, 214 ; Tata, 214, 217. 

industrial Banks : 

in Japan and Germa^^ 3 ^ 214, 215 ; con- 
ditions under which, should work, 
21G, 217 ; ex 2 )orfc committee recom- 
mended to report on necossily of Gov- 
onimcnt assi, sling, 217, 

Indusiflal Beniirslssion j 

8tm *• Indian Industrial C.-.urn'ri.'‘3.'.rir” 

Ittdiistmf Csfiference, indmit s 

started in 1905, 73 ; Xaini T.ni, 3 907, 70 ; 
Ootaeamund, 78. 

Industrial ee-operation s 

Lack of non-o£Bciai workors for, 201 ; 
duties of Directors of Tiidustries in 
respect of, 202. 

Industrial devel&pmcnt : 

Kelativo backwardness of Indian, 
a com]iara lively I’ceent liistorical fea- 
ture, I ; reasons -why India did not 
share in inodorn, of "West, 104. 

Industrial dwellings : 

Aequifcition of sites for, lot j, 182 ; pssibi- 
ance (o emplo 3 ’er.s for building, iS2: 
ill Bomluiy, fi'eo “ Bomlj;i\' ” ; res- 
ponsibiJit^-'^ for fiimnce of. 8t‘<t 
“Bombay”; taxation of ejn[tln\-fTK 
to Ihiance, 189. 

Industrial education : 

Control of, in Madras, 78, SI; control 
of, 112, 1,30, 137 ; cost of superiisiou 
of, by imiiciial Department of Indus- 
tries, 253, 254. 202 ; cost of, 2GJ, 2(;2, 

. 206, . : .. . ■ ■ ' 

Industrial engineers : 

Duties of, 162, 231, 257, 25Sa 

Industrial- enterprises : ■ 

Eiska of, 157, 158. 

Industrial eKpeilrasnts and b dfirtemtra- 

tion : 

imperil.], cost of, 256 ; provincial, cost 
of, 203,. ■ 

indusiria! information : 

Exchange of, between provinces, 153, 

■■■ 226. . 


Islifustrlal Infefilgeisc# ; 

! ii H" Iff rnjin.ui'Jtl arid, f,o J»o 
ijii I'.'A i‘o!’ laiporld [ntlabljialiServico. 
l-il ? .'ijiif f‘ou'imercuil ialolKgoneo 
la, dooit, wit.h Ijy caiaa iigoncy, 
1-Ji ; c-uIlcL'tiou of, in olfiees of 
Dlroctora of Iiiduatriss, 232 ; See also 
“ (..'ioniBiia'eiiil and Iiiduskial Intel- 
v digenee,”'. :■ 


Instiistrial iaiiaiir s 

Sousr:sItjr of prliuary oduoation for, Sob 
Prliuary EJucaJion ” : relative iii- 
eiH'jiouoy of, in ludin, 179 ; low 
standard of comfort of, 179 ; housing 
ofjSes “ Housing of iridustd'ial labour.” 

iitfisfrlal ffliehlfiery 

Favourable froightc on imports of, 207, 

iiidiistrial ©rganisaijisa : : 

Total coat of irnporial, 209 ; total cost of 
provincial, 209. 

Industrial ,p0liey 

of Govoriimont, 75, 82 ; Clovornmont of 
India responsibilo for gpnoral, of 
country, 2£?:?, 234. 


ifidiislriai sciseais : 

History of, 110 ; founded by mission- 
aj’ies, 110 ; useful for eottago, not for 
organised, industriss, 112 ; control of, 
112, 13!]-13S ; iiiiist woik in close 
touch with eottago iudubtrios, 112 ; 
rocurdng cost of, 202 ; capital cost 
of, 262, 266 ; See also ” Industrial 
I oduoation ” 


: indastmi SsTOc© ; 

Director of Comuiereiai and Induslrial 
Intelligence to bo member of, 141 ; 
' Tndiiu Tj’a'lo CoJumi-biourn- to l<i'. 
member of, 1-16 ; Diroetur of ludu;-- 
ti'ies to Ini inoinber of, 220; Deputy 
Dirocior r.o Ise inciuber of, 231 ; 
Tiiiperial. proposed, 242, 243 ; roeruit- 
meut for, 2-13 : seJaries of luoniliera rd', 
213 ; iyin])or;xry moasnrog for recruib- 
niejil; for, 2-14 ; 1 udians as chief source 
of rccruitTUOut for, 2-M. 

:;.|iMiiistrs!ii sismj's/; 82 . 

IpteirM aaderla&gs : : , ' 

(lovoj'nmont liuaneial fs,S3i3tanco to, 
219-222 ; Ciov'crnajent directors in 
Gororniaont-iiided, 221 ; capit.%1 for 
(lovcmmeat-aided, to bo rnisod in 
India in rupoco, 221 ; nmv, may bo 
helped by <Jovei*ninont, though they 
compete ’'with established industries 
outside India, 22 i. 


Industrial work : 

yliaro taliou by riidiTne in : ■'■'(‘b 

” Iiidi.ans.” 


industrialists : 

Financial difficulties of ymali, 213 ; 
scheme for provision of current 
finance for middle-class, 217, 218. 

Industrlss : . - - 

Importance of agrioulturo to, 57 ; tech- 
uicai assistance to, of rialional im- 
portance, 104 ; saiuplo list of, that 
may be aided l.ij’- provincial Dej'-art- 
ments of Industrie.'.-, lOiJ ; ca])il;''i for, 
readily fortlicoming in Bombay, 212 ; 
financial as.sistanco io, of national 
importance, 219 ; vSes also “ Depart- 
ment of Industries ” and " Induslrios 
Board, Indian.” 

industries Beari!, iniiian ; 

proposed, 235, 238 ; members of, 23S ; 
salaries of mombors of, 23S ; Fiuaueial 
Advisor to, and Department of In- 
dustries, 239, 240 ; headipiaiiors of, 
to bo with Crovornment of India, 239 ; 
Secretary to, 239 ; eslimaled cost of. 
246, 247. 

industry : 

Trade found more profitable than, by- 
business houses in India, 9, 51 ; and 
by Indians, 71, 72. ' 

Snspseting Staff far stores ; 

Cost of, See Stores.” 

iRSSi355.isn : 

of technical and iiidustiial c(Uioa,{io!i by 
imporjiil -visiting nflicors, See 'rodli- 
nicul iuid industrial .ct!nea(i&n ; of 
('•AoronnncriL aforcc. pureiiai'cd iji India, 
Moo “ .Storop ; ab.'icnoo of ibcililies 
for, of sloi'os in Dsdi.i, 1 19. 

L‘5stiMi§ai 0f tsSfil lingiii80re ; , 

1,'iinciplos rcticnnineudcd by Cutumii of, 
for training of engin(;:'-i.s in Fn-ti’ami, 
123. , " , 

intoiiigerBGOj cemmersiai aad Irsdustrisl : 

Bee “Commercial and IndufdTiaJ Julnl- 
Hgenco,” 

iatoresi : ■ . ' 

High r.ato of, in .busy season, 212. 

inventifflas and designs I ■ 

to bo-eontroiled by impo-ial Dopiutment 
of ludustrios, 236. 

iron : 

Extent of, oro in India,.. ,38. 


Iren and steel ; 

jji.nnifiiOLure. JO, ; JJeisgal Ivon and 
Mt;ei cJoiDn^av, JO; Tata Iron ami 
Cojr.piiiiy, 20, 21 ; fc-akelii Iron 
and 8t(.!C‘i iVorks, 20, 21 ; dcficioncies 
iu iaaiiufactufc of, 40, oOl 

by powGi- pumping, o9, 00. 


daii lafetir ; i:67. .a 

'Jails;:;., ■ ’ ' 

Cottagr; inilu;=(i'ica Iji, 107, lOS ; power 

plant in, 107. 

Japan ■: j.' ... 

iSncccss of. a.5 a .gtimulus Lo awarksM 
movement, 74 ; organisation of cot- 
tage industries in, lOS ; industrial 
banks in, 215. 

■ s : . .. 

Labour recruited bj’-, in cotton mill in- 
dustry of Bombay, IG ; effect of 
recruitment by, ISo. 

Jute : ■ 

tiio, industry, iO-13 ; marketing of, 22, 
23 ; adulteration of ,1G9. 

Jiite ■.iil8tri8ts..s . . 

Wages in, 23. 

Jiite mills .: . 

in Calcutta, 10-12 ; labour recruited by 
sardarsin, 11 ; wages of labour in, 11 ; 
Indians take no share iu management 
of, 12. 


K 

Kashmir : 

Installation of hydio-oiectric porvor in, 

.' G7. ■ . . 

..Key, liidtisiiiss _ _ _ ' ' ■ 

Mineral deposits of liulia suijiciehl In 
inaintaml 38 ; teclinical assistance to, 
212 ; financial assistance to, 219. 

ilips'.: ' 

Trade in East India, 3(5. 


"I*. . 

yfesraifif .. 

ol ernt.ai, !u! ('iuuiicul Sv'L%kt', 

.si 


Lahsrafories : 

of Directors -of indusines for iesling 
maeliinery, G3 ; of Directors of ladua- 
tries for industrial mvcEtigeiions, 
1G3 ; cost of workshops and. for 
Directors of Industries, 2GS. 

Lahss^r ; ■ 

General scarcity of, in India, 5 ; on the 
coal field, 19, 20 ; in the tea garden.s, 
24 ; in tiio railway rvorkEhops, 2G ; 
in the Delhi mills, 27 ; in Cawiii3orc, 
21) ; See “ j-\gricultiLvaI la’oour ” ; 
“Cotton nviii industry”; “i-lous- 
ing”; “ Jute inills.” 

Laissss' fair® ; ; 

policjg 2, 75, 104, 

Lsmp-makmg : : 

industry, 166, 

iSiiti : 

Difficulty in obtaining, for sites of in- 
dustrial concerns, 154. 

Lasid Aei5i!lsSt1®8i Ad : 

Diificulty iu interpretation of section 40 
of, loo ; formula for interpreting sec- 
tion 40 of, 15G. 

LsaJ : 

ore in India, 38, 

LsaiRer ; ■ 

industry, 54, 106. 

Lrjns : 

by Government lo small and cottage iu- 
dustricSi 197, 221, 222 ; by Govern- 
ment to organised industries, 220 ; 
cost of organisation for granting, to 
small and cottage indnstiics, 204, 2C5. 


f Bl 

machfea ie®ls ; 

not mamifacliii’od in India, 5o. 

hlachJsiery ; 

Imports o.f, hito India in 1913-14, .50 ; 
only manuraolurnd in Ind.ia on small 
scale, 50, 51, 55 ; advantages of em- 
pdoymont of, iu agiiouilure, 58-CO ; 
favourable railway rates proposed for 
imported, 207. 

IKaepissrssM Csisimittee ; 

on mining education, 1913-14, 130, 

Madras ; 

industrial policy in, 77''-Sl ; Director ol 
Industries appointed in, 81; rinn]!- 
ing and Boring Dopartmenr., 81 ; Rngi- 
ncci'iiig CollepT. Ijn ' “ 


Madura - , . 

TooiiUDju^Icul iii.il'itule at, yl. 

iS3aha|an : 

as a mofussil iiiiiiiicisr, 211. 

Manehesfer Steam • Users ^ Assaclatlon ; . 

(inoted ns an osfunijlfs, 164i 

IWasigaiisse ; , . . ^ 

Occurreiuie of, ore in India, 38. 

MaitipaiatiV'i industries ; , : , 

Organi-sed iadustricH classiiiod as, and 
operative, 113, 1 14 ; principles of 
training for, 114, 115. 

S^anufaetured materials ; 

Doiieioricio.s in, not prudncod iji India — 
iiiefcals, clieniicals, otlicr products, 
52-54. 

fsfarias EngSnBSting : 

Training in navigation and, 133, 

IWarket" s 

Unsatisfaotoiy organisation of, f>, 6 ; 
mofussil, in India, 6 ; provision of, 
for products of cottage industries, 
198, 199, 202. 

SVSilteh industry : 1(30. 

Matehes : 

Suitability of Indian timbers for, 43 ; 
plantations for supply of wood for, 

■ ' 45,. 

Mechanical siigineerlng ; 

Training for, 115-125 j training of 
artisans for, 110, 117 ; training of 
foremen for, 118-120 ; teaching of, 
in the Victoria Jubilee Technical 
Institute, Bombay, 127. 

Mechanical engineers : 

Proposals for general training of, 123- 
125 ; proposals for specialised train- 
ing of, 124, 125 ; salary, qualifica- 
tions and duties of imovmicial, 102, 
231, 258 ; recurring cost of education 
of, 258-2(30 ; capital cost of teaching 
institutions for, 2G8, 

... Memher Jn Charge . 

of imperial Pepartmeut of Industries, 
235,236 

.'Memhers, 2 . ' , 

List of, of Indian Industrial Commis- 
sion, XV, xvi 

Mehi working 2 

as ft cottage indualryj 304. 


Meiaiiurgical ; 

teaching and re.searcli iuscituti;, i'rc- 
posed at Sakchi, 101, 132; cost of 
do., 209 ; school for, training at 
Sakchi, 133. 

Mica 

Occurrences of, in India, 38. 

Micanite : 

Manufacture of, in India, 38. 

Middiemesi : 

excessive uumbor of, in inufu.s,?il track?, 


Mineral reseiirces : 

of India, 37-39. 

Mineral rights : 

Acquisition of, 154, 173. 

Mines Act and Mining Hules 2 
imperial control of, 225, 23G ; provincial 
administration of, 227 ; Seo also 
“ Mining.’* 

Mining : 

wasteful methods of, 19* 171 ; industry 
of Burma, 31, 32 ; industry of India, 
See “ Mineral resources inspection 
of, concessions, 171, 172; rules, 171- 
173 ; leases might bo simplified ni 
-form, 172 ; manuals recommended, 
173.' ■ ■ ■ ' 

Mining education : ^ 

at iSibpur College, 129 ; in evening 
classc.s, 130 ; proposals ol Commis- 
sion for, 131,* 132. 

Missionaries : 

Industrial schools founded by, 110. 

Monaziie s 

Occurrence of, in. India, 63. 

Montagu-CheSmsford Report : 
not at varianeb with Commissiou’s 
.scheme, 290. 

Morley, Lord : 

views rogai'ding industrial policy, 7S. 

Munitions Board : 

See “Indian Munitions Board.” 

Mysore : 

Sandalwood oii distillation in, 44, 45 j 
installation of water power in, 67 ; 
rules fin" hire-purchase in, 222. 


N 

Nagpur i 

School of Handicrafts at, .si. 



Hilul Tai : 

Jndufiklal (,'outjiMioiv IU07, T6. 

Mawigatiosi : 

Trainiug irij iols. 

ilglli SSllTOlS S ' ' , ■' , 

not dssirable as a rule for engineering 
ajjprentioes, 117. 

:Kitr®geii s - . ' . 

Fixation of, bj electric power, OS. 

i©n-®fieial ageiicf : ^ 
necessary for well'iiro wos'k among 
industrial kbourers, lt)2. 

Workers : 

Lack of, for bidastrial co-operation, 

201 , 


0 

Oi! : 

fields ill liunuu, 30 ; fields iu India, 
00 ; uses of minerat, as fuel, 00. 

Oil extractiosi : 

iSconomies in vegetable, by use of siuall 
power plants, 02. 

OH miiliiig s 

possiblo developments of, iudualry, 

■ " 35, 3(5 5 Gorernment pioneering of, 
industry at Cawnporc, 77 ; technical 
as istance to, industry, 166. 

Oil seeds : _ . ^ ^ 

Industrial possibilities of, 35, 36, 62 ; 
adulteration of, 168, 

Ootacamiiiid : 

Conference at, on industrial policy, 
1908, 78. 

Operative indusirles s ■ _ 

Organised industries classified as niani- 
pulativo and, 113, 114; principles of 
training for, 114. 

■, ©rdliaiice factories : 

Goverjnnont. 26 ; migkfc be eontroUed 
jy imperial jDepartniont of Indue- 
tries, 237. 

. Organisatisn 0f Snarse© ; ^ 

Lack of, iu mofussil j 210, 211 ; See also 
“ Banking facilities.” i 

©rgiililsei ' industries ; 

of Burma, 31, 32 ; industrial schools for 
cottage, not for, 112; general prin- 
eipl;:-:?, of traming tor; 112, 113; 
ck.-:ciccl as !iiauipulH.tive and operative, 
ii.3, 114; ftUiall, especially promis- 
ing iji fsniia, 107 ; toclinioal assist- 


Orgsnlsed induslrled --lvh ti. 

anco to large, 102'j techuieai assist* 
ance to small, 162. 


' P 

Paper: 

Manufacture of, at Punalur, SI. 


Paper pulp : 

Failure to manufacture, in India, 43. 

Partnerships : 

Registration of, 170, 177 ; transitory or 
single-venture, .177 ; Plindn joint 
family, an obstacle to registration of, 
176, 177. 

Patesits : 

Position of, and Patent law iu India, 
175 to be eoutrolied by imperial 
Department of Industries, 236, 

Penesiss^ 

Necessity of plantations to suiujly wood 
for, 45; manufacture of, hr 'Madras, 
81. 

Petroleusn Act : 

to bo controlled by iruperial Depurt- 
nient of Industries, 236. 

Pig ir®n : 

Regular production of, in India only 
since 1875, 49 ; production of, lus a 
basis for industries of civilised 
countries, 49. 

Pioneer : 

factories required for forest products, 
43-45 ; factories in Lnitcd Provinces, 
76, 77 ; factories in Madras, 77, 78 ; 
when Government should under- 
take, factories, 159. 

Pioneering ; 

Explana,tion of term, 159. 

Piantotiohs'; 

required to provide ebeap wood for 
special industries, 45 ; for fuel, 05, 66. 

Poona : 

College of Engincoring, 121. 

Pottery: 

Existence of suitable clay' for, 39 ; 
industry, 100. 

Power plant ; 

See “ Electro ujuluis ‘‘ Oas enuint-,-' 
“ Irrigation in jails, 1 ti'/. 



Primary edueaien : 

Ncecssily of, for aril-jaua unci intlusfcrial 
lahoiuVs, 10!), 110, ISO j in Buolung- 
lunn and Carnal io iiilld, Madras, 
LOO, ISO ; bv enrnloyers of laboin*, 
100, 110. 

Prsfeetloii ; 

Statistics of, lid. 

Prefinslal Bepartsttsiiis ®f lidtislpfes : 

Bcspcotive Rlrra’cs of, and imperial 
Bcparlmoiits of Industries in tccii- 
nical asst'jtauco to indiif.trics, 16n ; 
cast of adniinis bra lion of, 207 ; Seo 
“ Department of Industries.” 

■Prawiaelal fnilastrsat organfsiwisj! : 

Total Go.-;t of. 200-272. 

F«Me Mih : ■ : , 

Tinportance of iraprovemont of, 170, 
190, 191. 

Pu&Uc Works Dsparimeni : 

Bugiacering training in India loo 
largely influenced bv needs of, 12J, 


Pulwpsog: mi le?iiig Bopasimsnt- ; ■ 

Madras), SI. 

Puiiipfsil ptefits ; . ■ ; 

for irrigation, 0!,f, (30 ; teebnieal assist- 
tance in selling up, 100, 

Punaiur : 

M'amifacturo of pa(ior at, Hi. 

PunjaSi I 

Director of Industries appointed in 
the, 81 ; land law affecting purchase 
of sites for iiulustrial concerns in 
the, 154. 

Purehasa of sisras : 

vSee Stores.” 

Purchasing staff s 

Cost of stores, 253. 


U 

RaI(»S} 0 m 6 trade ; 

of Calcutta, 12, 14 ; of Bombay, 14 ; 
of DeDii, 27 ; of Caw'iipore, 28. 

.Ealiway. B®ar(f : ■ . 

Boiii’osontation of induslriai interests 
on, 207, 20S ; commercial meiubor of, 
pr<jpoaed, 207. 

EaiTway CcMifergitfis t 

Rctire^entsdum of CMinauircia! tuid iu- 
dtustriai ifiiorojHts at, 208 5 .Bu'eotur 


Kalfway ^nifcrencc— . 

of Commoreiai and Tridu.drial IjOi-lii 
gence eliuuld hare rigid to aDond 
^nnctuigs of, and Oucuis ( 'li.S'iilcaiicu 
C'oininittce, 208. 

Railway- qisestiens s 

Consideration of oommcfcial aiiu indu;)” 
trial aep’ecfc of, 207, 208. 

Eaiteay- rriss-s . ■ , 

especially low* in case of (bralac io and 
from jiorts, 204, 205 ; low, on hides 
to Calcutta, 205; to and from ports 
and internal, to bo us isoariy as 
possible equal, 205; iudi-. idualislic 
bias of railway policy as rJh-ctiug, 
200 ; effect of ‘ bioclc,’ 20(3 ; moiiiod 
of calculating ‘scale’ or ‘tapering’, 
200; effeefc of, on induslrial (onges- 
tion in port towns, 207 ; }jiineipies 
which should govern, on imports, 
307 ; special cuncessions of low, to 
new industries, 208. 

RsdSway tiwtehepi I a ■ : • 

Description of, 25, 20 ; i'.icii itiu,; h.i' 
training prescuited by, 110; aT>prc:i' 
tioe artisans in, lUi, 117 ; apjU'ei)- 
bice foremeu in, 118-120; ap]U'cntioo 
engineers in, 124, 125 ; in Dombu'?'; 
189. 

Eaf5»ays ; 

li fleets of, on Indian econoinic eotidi- 
tioiiS gf'ucj-aily, .2, 4 ; effects of, 
on Indian agriculture, 2, ; hick of, 

in. forest areas, 41 ; jiurchasti! of 
stores for, how to bo dealt with, 
152 ; effect on rates of competition 
of vvater transport with, 204! 

Eacrultsttsat ; 

for Cliemieai Service, 03 ; for Industrial 
Sorvieo, 243, 2-1-4 ; tompuiury mea,- 
aurcs for, for .tadustriai Service, 
214 ; Indians as Ldiiof source of, for 
liiclustrial Service, 241. 

Befrac'l©ry nmterhtSs ; 

Manufacture of, at Kumardliuld, 21. 

Reper^ : 

Scope of, of Iudli. 1 i' ludui'lvial Cuuniu!:- 
.sion, sviii, s-ix. 

RSseareh 

into Indian fuiest products, corinuercial 
utilisation of results of, 41-44 ; necos- 
sity of, anti scientifie advice fi'V 
indu.strial development, 84, 85 ; a 
necessary function of Ciovenaotiit, 
85; in India, 97-101; abrnod, iiOw 
far noco.'isary, i(i3, 103; ;iiip!-n,!l, 
and demonstration fat-ltuie., to i.e 
controlled by imTiorial Ihq.aiiiuen 


xiv 



Resc ’r:!i -■ co >i l 

f4! IiKiiifl'i'k-.'?, S<J7 { eost o£ eliem'ealj 
fji' iiApeibi, iuul de- 
.uou'is'ursoa foelQiieSj S30. 

; Researeli instlMss '5 ' . ■ ^ ^ ' ■ , ' 

Ls)L>;ttiuu gL 100, lOi ; advantages of 
spcoioliabds iOi. 

BSSSslP'Sll E 

Ivfi'jelpt of fees l>y CloYcriniionf., 98, 99. 

ilerjfi aiifl/fiiriMigtitiiig.E . 

Goverximsiit factories for, 44, . 

IJills in OrJciiti.p. 13, is) Tlarigoon, SI ; 
endfe.-ation in EinTaa, SO, 31 ; flour 
au*i ricvO-railling indu'lihy, IGfl, 

..Rifif tells' s 

of Caioutta, IS. 

Rifsr fraiispsri 5', 

llecomniondaiioiis regarding, ?A)H, 209. 

Kaartee*! ^ ^ . 

Engineering Gollogo. 120, 

Ropiijr wM©rs :■ 

t-oal, 19 ; ivastofnl worklrig enennrnwfl 
by, 171. 

Bii&ijfr : 

Exports of, from ludiiin forests, 40 ; 
not ni;iaiifa,otnrod in India, 04 ; 
(Mpoffa, ui Jaw, froni Indio, Ob 

■Riipss ..espifel : 

J-or Govr-rnmf'ut-akl'.'d iadnstritii nndor- 
X takings, 22L , 

Rural isidla S: 

Desevlptuni of, in pre-EriiisIi tiiaes, 1, 


'’‘"imii "iii'Hl «iooI \i Virus, 20. 2i ; ]\io<al- 

i'i!T,lo<il fericliing and rosoni-eli iii.".- 
iiLal;- ft, 10(, 1 :j 2 ; prii];of;od motrd- 
f-.davii at, iSS. 

Suir.fde ; 

i-jite for fiunre industriai o\ton.sion of 
'G!-i!n'’'.ay, ISS. 

as a bads for oSioaiieal mamii’a.etnres, 
03 ; Controlled i.>y imperiai Dopart- 
j&eufc of Jnduatrios, 2 . 3(1 ; estimated 
oust of, dcjia.rtnioat, 248, 249 ; pro- 
iiijarxl ii]icijni,3t I'oj’, department, 248. 

Saitpitre i-afastiy 5 

; : irf, India, ,39,,; 166. 


Sandahvood i>il : 

dietiilation ia TvFy.snro, 44, 43, 

■Sann feemp'.r'So. 

Sardars : . ■ ' 

JutG: mill labour recruited by, II. 

“ Sssls ” rates : 

Motluid of calculating, 200, 

8e.Is®®l ®f PlsMS j 

; at Dlumbaid proposed, ISO- 132. 

SeliaKae^BsIMseh : . 

Urban a-'disanr. mav ho liclnod by bank 
of, typo, 201, 

ScIetitlSe adviee ; ^ ^ 

Rosourch and, iieecssary for liulu&trial 
devolopuiont, 84. 

Sciasatifle aiid Ssslinieal sesieties : 126, 127. 

Sclsrdsfle kbiswledgs ; ^ . 

Lack of, impoded attempt.^ to introduce 
western manufactures, 1, 82. 

Sslssitsfic effleers ; 

Possible lines of cla.ssific.nlion of, 87-91 j 
in tins EduciviioJi rh.'pai'lnumt, 9.1, 
!i0 ; seining under Local (lorora- 
mcnla, 90, 97. 

SeiststlfsG sssmes : ' 

Need for orgaiusa (ion of. 86~06 ; pfc.“fnt 
lack of oi'gauLsation in. SO ; poFsiiblo 
cliisxiiication of, as affccling Jmeal 
Uovonnucnls, 90 ; cla-ssiUcatioii of, 
;j)roiiosod by Oonijnis.sicui, 91, 92 ; 
Indian Univensitios as rccruiling 
gi'onndsfor, 93, 95 ; |>i'opnsala regard- 
iiig iiidmiaist ration of, 07. 

Sea-torsi© irade s 

of f,'{i!culi<i, 13; of !.!o.uibiiy, IT. 

SeasoEi®!' Cismand fsr money ; ’ ■ 

in mofussil, 212. 



to prm iaoial Hoard of lnda.sti ifS, 22.s ; 
to Indian Tndustiio.s Roan!, 23i>, 

Ssrlcfiltiiire,;, 

as a cottage mdustry, 194. 

ServaiifS' ®f Isidla S©siety 191 . 
syfCs ; , 

Proposed sy.stcm of split, for half- 
tiniei'S, 180. 

Sisip“WIMisig ; ■ 

Possibilities of, in India, 55. 



Ssbpr : 

EngiiiOi'i'iug- 121 ; miniiig cdu- ‘ 

cntioii .'tf-, i20"K}l; uihjirig clas.?<*K 
at. iilionki bo ijupi'cAwI, 132. 

Silk wsavliig : 

as a cottage industry, 105. 

Single«*/eisture parl.icsi’sfiips : 

Transitory ur, 177. 

Sites : 

Diffioiilty in obtaining land for, of 
industrial uonctn'ns, 154, 181, 182 ; 
laud la,\v auCjeting yurcdiaso of, for 
industrial euncorna, 154 ; Seo 
" Housing of industrial labour.” 

Soap'-fiialdtig i 160. 

Sseial S€*i‘ySe& Isagis® i 19L 

SpBslai concessisiiis : 

of low railwaj’ rales to now industries, 
20S. 

Specialisaiion in cropping : 

duo to railways, 3. 

Speciarisod industries : 

apooial stops roquirod by Government 
to introclneo, into India, 56. 

Standard of coj^i^ori ; 

low, of induatrial labour, 170. 

Statistics : 

should be collooted and eominontod on 
by exports, 139, 140 ; bow to bo 
dealt with by Director of Statistics, 
141, 142; of production, 142; of 
omploymont, 142 ; suggested methods 
of oolioetmg, 143, 144 - ; Dopu’tmonfc 
of, to remain under Coniinorco De- 
partment, 238. 

Sisam-boiier Acts : . 

Adiniuistratiun uf. ly provincial De- 
partments of Industries, 226 ; to bo 
controlled by imperial Dcitartmeut of 
InduKtrios, 230 ; See also BoiKu’s.” 

Siesi: 

Broduced in India conbiniioualy since 
1914, 49 ; See “ Iron and steel.” 

Stores ; 

Supply of Government, under control 
of Munitions Board in war time, 148 ; 
supply of Government, through India 
Ohioo has affected Indian mjinnfac- 
turers, 148, J49 ; Indian, department 
proposed, 151, 152 ; purchase of, may 
be eontralisod or local, 149, 150 ; 
committoo required to deoido degree 
of in purohasing 


Stores -ro./id 

GoA'erainont, in India, 150; woi'kiag 
of proposed Indian, L'cjjaiinu'Tit dp,-;- 
oribed, 151, 152; Coutroliur-Gonorul 
of, proposed, 151, 152 ; work of 
Directors of Industries in purcLaso 
of Govo7-nmout, 151, 152 ; for ruil- 
Avays, liow to bo dealt AA'ith, 152 ; 
inspection of GoA'oniment, jrar chased 
in India, 152 ; supply of Govornment, 
to bo controlled by impoidal Depart- 
ment of Indusbrios, 236 ; oBtiniattsd 
cost of in-oposed Indian, department, 
2 j 50-253 ; cost of CioAUirnment, pur- 
•ciia.seii in England in 1913-14. 250 ; 
use of testing house at Alinoro for 
inspecting Govorninont, 252 ; decen- 
tralisation. of purchaao of Grfvoj’u- 
mont, 262 ; cost of, purchasing stall, 
253 ; cost of, inspcetica ctaff, 25?.. 

SMSjjeefs : 

under provincial Departments of Inda.s- 
triG.s, 225, 226 ; under imperial 

Department of Industries, 230-238. 

Suez Caiitii : 

Effect on India of, 2. 

Sugarcane : - 

Industrial possibilitlo.s of, 34; eco- 
nomies in production and preparation 
of, by use of maohinory, 61, 02. 

.Sutohuris aeSd : ' 

J’eeoA-ery of, in /iuo smolting, 52 ; /is a 
basis for iinportant mamifacturos, 53. 

Survey : 

Hydro-graphio, 68-70 ; cost of liydro- 
graphio, 254, 255. 

S’jrveys : 

Tiidustriul, 82. 

SwadesSii moveenetit : 

73, 74 ; suocos.s of .rapan its a sliniulu.s 
to, 74 ; reasons fur failure of, 7-1. 

Swadeshi Stores : 

sncoos.sful working of, Bomb-ay, 199. 

Sydenham College of Comntoree : 

Bombay, 134. 

Syntheilc s 

Prospects of natural as against, indigo , 
25 ; oompari.son of, and vegetable 
dyes, 195. 


T 

Tanning industry : . 

Prospects of, 37 ; tochnical assi, stance 
.. to, 166. 





Tanning materials ; 

Investigation of, 37, -15. 


“ Tapsriiig ” rates ■: 

'Mniihod of oaieulating, 2Uu. 

Tata:; - 

Hydi’o-oieciiiic Supply Company, 16, 
67 ; iron and Steel Company, 20, 21 ; 
Indian iiislitutc of Soionee ostab- 
iislieU at iJaiigalore by late Mr. 
J. i'i., 100; Industrial Bank, 214, 
217. 

Taxation s 

of omployers to iiuance industrial 
dwellings, 189. 

Tea s _ _ .. 

Cultivation introduced into India, 23 ; 
districts of North-East India, 23, 24 ; 
Indian, trade, 24 ; recruitment of 
labour for, gardens, 24. 

T§ehsii©ai asMl iniiiistsiai educatieii ; 

Control of, 112, 136-138; inspection 
of, by imperial visiting officers, 137, 
253, 264, 262 ; to be controlled by 
imperial Department of Industries, 

, 236; 'cost of, 258-263. 

Teeltrileal asssstasice : 

to cottage mdnstiie'i, 161 ; to largo 
oiganised indasLircs, 162; to small 
oigaiuscd indnstisos, 162^ to indus- 
tiie-> oj jiaiionil importanco, 164 ; 
rc spoctiv 0 shuoi of provincial and 
impoiul Dej) ntmejits of Industries 
in, 165. 

Tseiinfca! eslMSiitiasu s 

Attempts lo t '•tabii&lj, ui Judia, 105, 106. 

State, 106 ; difficulties regarding, 107 ; 
fdorison Committoo on, 107 ; roviseal 
rules regarding, 108, 109. 

TecheiologisaS iiistitute ; 

at IVIadura, 81, 

TeclnioSogi©s.i I'lralsMiig s 

Coutroi of collogiato education, 125, 
126, 137 ; to be given in onginoering 
oolloges, 1 25 ; cost of, 259, 260, 267 - 
269, "271. 

Teetinotogists 

Traiiiinri and development of private, 
163," 

Temperanee measures i 

• for welfare of operatives, 191. 

“ Terminal “ charges : 

Effect of, 206. 


Testing iistise s 

at Jjipore, for inspcctiug Ciovoriimom 
stores, 262. , 

ThMis-eisetrle ; ■ 

industries, 68. 

Tin : 

Occurrence of, in Burma, 38 ; plates not 
manufactured in India, 54. 

TrasSe : 

found more profitable than industry by 
busine.ss houses in India, 9, 51 ; and 
by Indians, 71, 72. 

Trsae=raarks s 

Begistration of, 176. 

Transiterj? : 

or single-venture partnerships, 177, 

Tuagsieii : 

Occurrences of, ores in India, 38 ; 
smelting in India necessary for pro- 
duction of “ high-speed ” steel, 62. 


U , 

yniooss : 

Need for co-operative, 200. 

Usjfited Piwsfim : 

Industrial policy in, 76, SO ; Director of 
Industries appointed in, SO. 

Uawgrsiies ; 

Indian, as recruiting grountls for 
scientific services, 93, 90 ; relations 
of, with engineering and teciniologicai 
colleges, 125, 126, 137 ; Avith com- 
mercial ccllegos, 134, 135. 

ypliffi of iafeour ; 

Work for, 191. 

Ur&ai'ii 'artisaas : 

may bo hoipod by bank of Schuitze- 
Delitsch type, 201. 


, ■ ' ? 

Vegetafele : 

Comparison of synthetic and, 195. 

VietoVla duSiIlee Teclitiical iiislitiite, 
Bombay : 

founded in 1887, 106, 100 ; toacliing 
courses at, 127, 128 ; teaching of 
mechanical engineering at, 127. 

¥ict©ria. Jufeiiee . Technical rnstiiyts, 

Mate : 197. 




w 

Wages s 

Creneral rise in, it; of jufcc mill labour, 
i 1 ; in cotton mill industry of Bombay, 
16 ; in jute districts, 23 ; of operatives 
in OaTV’npore, 29. 

Water pewer : ■ 

in Western Ghats, 16, 67, 68 ; in India, 
67-70 ; installations of, in Kashmir 
and Mysore, 67. 

Waterways Trust : 

Proposai for, 208, 209. 

Watt, Sir George ; . 

Dictionary of economic products of 
India, *84. 

W@a¥liig ; 

Importance of hand-loom, 194 ; See 
" Haud-loom.” 

Weaving Schaol ; ' 

Amarapura, 161. 

Welfare of labour : 

Work for, 191, 

Western Ghats : 

Hydro-eleotrio works in, 16 } installa- 
tions of water power in, 67, 68. 

Wheat ! 

Adulteration of, 168. 

Wind power ; 67. 

Wire ropes : 

not manufactured in India, 55. 

Wolframite : 

in India, 38. 

Women ; 

Part piaybd by, in cottage industries 
of Burma, 32 ; household work ol, 
lessened by establishment of flour and 
rice mills, 193. 


wooi Uistiiiatirfiii i' 

Failure to take up question of, 43, 44 ; 
by-products of, 60 : industry, 166. 


Wool! fuel : 

experiments required in use of, 65. 


Workmen : 

Case for and against compulsion of 
employers to house their, 187, 188; 
proposed compulsion of colliery 
owners to house their, iS8 ; See also 
“Housing of industrial labour.” 


workmen's dwellings : 

Types of, 181, 182. 


Workshops: 

See “ Laboratories “ Railway work- 
shops.” 

Y 

Yarnj 

Trade in, with China, 73. 


Z 

Zinc : 

Ore in India, 38; as a Bouroe of sul- 
phuric acid, 62. 


Zooiogieal ofRcers : 86. 

Zooiogifiol Service : 

suggested, 94. 


Zoological Survey : 

requires strengthening by addition of 
ichthyologists, 48. 
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